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(54) VALVE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the structure 
and reduce the size by connecting an elastic membrane 
member having a through-hole forming a part of a 
passage and supported displaceably along the moving 
direction of a fluid to a valve element made of magnetic 
body opened and closed by an electromagnetic driving 
means. 

SOLUTION: A power is supplied to an exciting coil 42 for 
a prescribed period to lay it in the excited state. 
Consequently, repulsive force is generated between a 
valve element 46 made of magnetic body and a valve 
seat part 40d, and a membrane member 44 and the valve 
element 46 are separated to the valve seat part 40d by 
a prescribed distance, for example, about 0.3 mm. 
Accordingly, a prescribed quantity of ink is discharged to 
a passage through through- holes 44a, 44b and the 
clearance between the outside surface and inside 
surface of the valve element 46 along the arrowed 
direction/When the supply of power to the exciting coil 
42 is stopped, the valve element 46 is moved by the elastic force of the membrane member 42 
and the pressure of ink, and its tip makes contact with the valve seat 40d. And a discharge 
passage 48 is thus laid in the closed state. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A valve gear comprising: 

A valve which is allotted to a channel to which a fluid is made to move, is made from a magnetic 
body, 3n<i opens and closes this channel. 

An electromagnetism driving means which is allotted to an elastic membrane-like component 
supported in accordance with the move direction of said fluid so that displacement is possible 
while having a bore which forms said a part of channel and connecting with said valve, and the 
circumference of said channel, and makes a switching action perform to said valve. 

[Claim 2]A valve gear comprising: 

A valve which is allotted to a channel to which a fluid is made to move, has a bore which forms 
this a part of channel, is made from a magnetic body, and opens and closes this channel. 
An electromagnetism driving means which is allotted to an elastic membrane-like component 
supported in accordance with the move direction of said fluid so that displacement is possible 
while it has a bore which forms said a part of channel and connection or this valve, and one are 
consisted of by said valve, and the circumference of said channel, and makes a switching action 
perform to said valve. 

[Claim 3]The valve gear according to claim 1 or 2, wherein caulking conclusion is carried out and 
a peripheral edge part of said elastic membrane-like component is supported by one side of said 
electromagnetism driving means. 

[Claim 4]The valve gear according to claim 1 or 2, wherein a channel is made into a closed state 
by making said valve contact an outer periphery part of an open end of said channel. 
[Claim 5]The valve gear according to claim 1 or 2, wherein a channel is made into a closed state 
by making said valve contact an inner periphery edge of an open end of said channel. 
[Claim 6]The valve gear according to claim 1 or 2, wherein said valve and said elastic membrane- 
like component are allotted to both open ends in said channel, respectively. 
[Claim 7]The valve gear according to claim 1 or 2, wherein said elastic membrane-like 
component is formed of press working of sheet metal with a metallic material. 
[Claim 8]The valve gear according to claim 1 or 2, wherein said fluid is ink. 

[Claim 9]The valve gear according to claim 1 or 2, wherein said valve and said elastic membrane- 
like component are formed in one. 
[Claim 10]A valve gear comprising: 

A valve which is allotted to a channel to which a fluid is made to move, has a passage which 
forms this a part of channel, is made from a magnetic body, and opens and closes this channel. 
An electmmagnetism driving means which is allotted to a plunger component supported movable 
while a pressure of said fluid has a bore which forms said a part of channel and is connected 
with said valve by a basis which acts on one way, and the circumference of said channel, and 
makes a switching action perform to said valve. 

[Claim 11 ]The valve gear according to any one of claims 1 to 3 which carries out the feature of 
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said electromagnetism driving means being constituted including a structure and a winding coil 
which consist of a paramagnetic material which has high magnetic permeability at least. 
[Claim 12]Said structure is the valve gear according to claim 1 1 about it being an injection- 
moulding object of a mixture of paramagnetic material powder and resin. 

[Claim 1 3]The valve gear according to any one of claims 1 to 1 2, wherein said magnetic body is a 
ferromagnetic. 

[Claim 1 4]The valve gear according to any one of claims 1 to 1 2, wherein said magnetic body is 
an elasticity magnetic body. 

[Claim 15]The valve gear according to any one of claims 1 to 14, wherein said elastic membrane- 
like component has a bore which is less than (micrometer) 80 or more 4 diameter, or a bore 
which is the form which has an effective area product formed of or more 4 less than 
(micrometer) 80 diameter and has a filter function. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the valve gear which carries out opening and 

closing control of the channel. 

[0002] 

[Description of the Prior Art]As a valve gear which performs opening and closing control of the 
channel to which a fluid is transported, practical use is widely presented with the 
electromagnetic valve, an electromagnetic valve, for example, it is considered as a dual port 
system, as shown also in JP,H9-89146,A, The body part 4 which has the inlet port 14a and the 
exit port 16a which are allotted on a common axis line, and forms a channel in an inside as 
shown in drawing 19 , It is provided in the plunger 8 as a valve which opens and closes selectively 
the channel formed in the body part 4, and the upper face part of the body part 4, and the coil 
part 2 which magnetizes the plunger 8 selectively and to which it is moved is constituted as main 
elements. 

[0003]The body part 4 has the 1st channel 14 that one end opens for free passage to the inlet 
port 14a, and the other end opens for free passage to the connection passage 12 via the bore 
14b, and the 2nd channel 16 where one end is open for free passage to the exit port 16a, and the 
other end leads to the 1st channel 14 via the connection passage 12 and the bore 16b inside. 
[0004]When the plunger 8 makes a closed state between the 1 st channel 1 4 and the 2nd 
channel, the flange formed in the lower end of the plunger 8 is energized by the energization 
force of the coil spring 10, and is contacted by the peripheral edge part of the bore 14b. 
[0005]The coil part 2 has a bore in which the plunger 8 and the auxiliary plunger 6 which are 
used as a magnetic body are inserted in the approximately center. Around the bore, the exiting 
coil 2a to which the plunger 8 is moved selectively is stored. Pressure chamber PC in which the 
pressure of piping connected to the inlet port 14a is supplied via passage RA is provided in the 
upper part of the coil part 2. In pressure chamber PC, the auxiliary plunger 6 which transmits the 
pressure in pressure chamber PC to the plunger 8 is allotted. It is sealed by seal member OS 
between pressure chamber PC and the bore of the coil part 2. 

[0006]When a fluid is supplied under this composition in accordance with the direction which an 
arrow shows, it is magnetized by the exiting coil 2a and the plunger 8, When the energization 
force of the coil spring 10 is resisted and it is moved up, the fluid introduced into the inlet port 
14a will be discharged from the exit port 16a by opening between the 1st channel 14 and the 2nd 
channel 16 for free passage. 

[0007] Oro the other hand, when the exiting coil 2a is not magnetized, between the 1st channel 14 
and the 2nd channel 16 is intercepted by the flange of the plunger 8, and is made into a closed 
state. 

[0008]Although the move direction of the plunger 8 as a valve is made into the direction which 
abbreviated-intersects perpendicularly to the common axis line of the inlet port 14a and the exit 
port 16a in an electromagnetic valve as shown in above-mentioned drawing 19 , For example, as 
shown also in JP,H7-243542,A and drawing 20 , that by which the move direction of the plunger 
34 is made the direction which met the common axis line of the inlet port 20b and the exit port 
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20a is proposed. 

[0009]In the example shown in drawing 20 made into a dual port system, The body casing 20 
which has the inlet port 20b and the exit port 20a, The plunger 34 which is arranged on the 
actuator chamber houses 24 of the body casing 20 movable, and makes the spherical valve 
element 28 a switching condition to the communicating path 22a via the connecting member 32, 
The coil housing 30 which stores the exciting coil part 30a to which the plunger 34 is moved so 
that it may be allotted to the circumference of the plunger 34 and the communicating path 22a 
may be made into an opened state, The communicating path 22a which makes between the 
actuator chamber houses 24 of the body casing 20 and the valve chamber houses 22 open for 
free passage is constituted including the spherical valve element 28 made into a switching 
condition as main elements. 

[0010]The body casing 20 has the actuator chamber houses 24 where the fluid supplied in 
accordance with the direction which the arrow shown in drawing 20 shows is introduced via the 
inlet port 20b, and the valve chamber houses 22 which discharge a fluid through the exit port 20a 
while it is open for free passage to the actuator chamber houses 24 via the communicating path 
22a. By this, a channel will be formed from the actuator chamber houses 24, the communicating 
path 22a, and the valve chamber houses 22. 

[001 1]The coil spring 26 energized so that the spherical valve element 28 may be made into a 
closed state to the communicating path 22a is formed in the valve chamber houses 22. 
[0012]When a fluid is supplied also in the basis of this composition in accordance with the 
direction which an arrow shows and the exiting coil 30a is magnetized, the plunger 34, By 
resisting the energization force of the coil spring 26, being moved up, and opening between the 
actuator chamber houses 24 and the valve chamber houses 22 for free passage, The fluid 
introduced into the inlet port 20b will be discharged from the exit port 20a through the actuator 
chamber houses 24, the communicating path 22a, and the valve chamber houses 22. 
[0013] 

[Problem to be solved by the invention]In an electromagnetic valve, in order to incorporate in 
equipment, the minimum, for example, an overall length, and an outer diameter may be wanted to 
be 5 mm or less desirably 10 mm or less comparatively, respectively in an overall length and an 
outer diameter, for example. 

[0014]However, in drawing 1 9 and an electromagnetic valve as shown in drawing 20 , an overall 
length is set to not less than 40-70 mm, and an outside is set to 30 mm - not less than 60 mm. 
[0015]Thus, why [ one ] the miniaturization of an electromagnetic valve is made difficult, As an 
energizing means for returning the plungers 8 and 34, respectively, the coil springs 10 and 26, It 
is because there is a limit also in being allotted in the valve chamber houses 22 which use a part 
of inside of the body part 4, or channel, and are constituted, respectively, and making small 
comparatively the diameter of the coil springs 10 and 26 and two or more components which 
support the coil springs 1 0 and 26 are moreover needed. 

[001 6] As shown in drawing 1 9 as another Reason, when the move direction of the plunger 8 
abbreviatedHntersects perpendicularly to the common axis line of the inlet port 14a and the exit 
port 16a, While making the coil part 2 approach more to the common axis line has a limit for 
reservation of storage of the movement magnitude of the plunger 8, and the coil spring 10, the 
case for attaching the coil part 2 to the body part 4 is needed separately. As shown in drawing 
20 on the&other hand, when the move direction of the plunger 34 is what is made into the 
direction Which met the common axis line of the inlet port 20b and the exit port 20a, The coil 
housing 30 is allotted in the actuator chamber houses 24, and there is a limit also in making small 
comparatively the exiting coil 30a and coil housing 30, And it is because two or more 
components, such as the connecting member 32 and the plunger 34, are needed, so it becomes 
difficult to make small comparatively occupancy capacity of the actuator chamber houses 24 in 
order to make the spherical valve element 28 into a switching condition to the communicating 
path 22a. 

[0017]Since the plungers 8 and 34 are the structures supported by the bore of the coil parts 2 
and 30 movable, as other Reasons, respectively The exiting coils 2a and 30a, Since casing which 
stores the exiting coils 2a and 30a, respectively must be used as a separate part, structure 
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becomes complicated. 

[0018]It js a valve gear in which this invention carries out opening and closing control of the 
channel in consideration of the above problem. The purpose is to provide the valve gear which 
can simplify structure and can attain a miniaturization remarkably. 

[0019] 

[Means for solving problem]In order to attain the above-mentioned purpose, the valve gear of 
this invention comprises the following: 

The valve which is allotted to the channel to which a fluid is made to move, is made from a 
magnetic body, and opens and closes a channel. 

The elastic membrane-like component supported in accordance with the move direction of a 
fluid so that displacement is possible while having a bore which forms a part of channel and 
connecting with a valve. 

The electromagnetism driving means which is allotted to the circumference of a channel and 
makes a switching action perform to said valve. 

[0020]A magnetic body may be a ferromagnetic or an elasticity magnetic body. 
[0021] J! b 

[Mode for carrying out the invention] Drawing 2 is shown with the ink tank with which the 1st 
embodiment of the valve gear concerning this invention was applied to it. 
[0022]The ink tank case 38 which carries out the specified quantity reservoir of the ink INK in 
which an ink tank is supplied to the Records Department of the ink-jet recording device with 
which a graphic display is omitted to predetermined timing in drawing 2 , for example, It is allotted 
in body 38VH provided in the pars basilaris ossis occipitalis of the ink tank case 38, and is 
constituted including the valve gear 36 which discharges the ink in the ink tank case 38 the 
whole specified quantity. 

[0023]The ink tank case 38 has 38 h of air communication holes which make the upper part open 
the open air for free passage as it is bashful. 

[0024]The valve body 40 which fitting is carried out into body 38VH, and has the exhaust 
passage 48 as the valve gear 36 is shown in (B) and drawing 2 of drawing 1 , It is constituted 
including the membranous part material 44 joined to the internal surface portion of the valve 46 
which carries out opening and closing control of the exhaust passage 48 of the valve body 40, 
and the valve body 40 in which an approximately center part is connected with the end of the 
valve 46,» and a peripheral edge part contacts ink by welding. 

[0025]The valve body 40 is obtained by being cut by machining cylindrical by the general 
structural steel as low carbon steel containing about 0.1% of carbon, as shown in (B) and drawing 
3 of drawing 1 . The material of the valve body 40 has desirably a good metallic material 
(northeast special metaLKM 60) named electromagnetism stainless steel generically as a soft 
magnetic material, for example, and its thing in which the amplitude permeability is comparatively 
high is good. The maximum height Ha and the maximum external diameter Da are set to about 
5.6 (mm) and about 5.2 (mm), respectively. The ring like part 40h looped around the exiting coil 
42 is formed in the portion by which fitting is carried out to body 38VH in the valve body 40. With 
the copper wire material of the wire size 40 (micrometer) (Hitachi Cable make: dielectric 
breakdown withstand voltage 50V), the exiting coil 42 is twisted around the ring like part 40h, 
after the membranous part material 44 later mentioned with a known machine with an automatic 
volume is welded to the valve body 40. After the membranous part material 44 is fixed to the 
valve body 40, the exiting coil 42 is twisted in order to avoid that the exiting coil 42 is cut by the 
current which flows into a moment in spot welding, or a dielectric breakdown is carried out. The 
exiting coil 42 has an insulating coating layer of polyethylene and urethane. The exiting coil 42 is 
electrically connected to the valve gear drive circuit where a graphic display is omitted via the 
lead 42a. 

[0026]The slant surface part 40a where the membranous part material 44 mentioned later is 
contacted in the center section of the internal surface portion of the valve body 40, an end 
carries out an opening into the space surrounded by the inner skin part 40b in which the valve 
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46 later stood in a row and mentioned to the slant surface part 40a is inserted, the valve seat 
part 40d which is prolonged from the inner skin part 40b f and is made into a truncated cone 
surface, and the inner skin part 40b and the valve seat part 40d — comparatively — smallness - 
- the passage 40e which has a diameter is formed. 

[0027]The diameter of the inner skin part 40b is set as size rather than the diameter of the valve 
46 so that a predetermined crevice may arise for example, between the peripheral face of the 
valve 46 and the inner skin part 40b which are mentioned later. 

[0028]It i$: supposed that the diameter at large end of the conic surface of the valve seat part 
40d is the same as the diameter of the inner skin part 40b, and the cone diameter at the smaller 
end of the conic surface of the valve seat part 40d is made the same as that of the inside 
diameter of the passage 40e. The cone angle of the conic surface of the valve seat part 40d is 
set up identically to the angle at the tip of the shape of cusp of the valve 46 which is selectively 
contacted to the valve seat part 40d and which is mentioned later. The passage 40e is made into 
about 0.6 (mm) grade, for example. 

[0029]To the valve body 40, nickel plate processing is performed as a surface treatment after 
machining. Plating film thickness is made into about 10 (micrometer) grade, for example. 
[0030]As shown in (A) of drawing 1 , the annular portion of the membranous part material 44 is 
being fixed to the upper bed side which stands in a row in the slant surface part 40a of the valve 
body 40 by spot welding. On condition of 250 (A) and 40(V), for example for 0.01 to 0.02 second, 
spot welding is energized and is performed. In that case, it is carried out by an electric insulation 
member intervening between the valve 46 and the valve seat part 40d which are mentioned later. 

[0031]The membranous part material 44 which has elasticity comprises the annular flat surface 
part 44A* which stands in a row in the curving surface part 44B and the curving surface part 44B 
with which it is dotted, respectively, and which have two or more bores 44a and 44b, and spreads 
in a circumferencial direction, as shown in (A) of drawing 4 , and (B). As for the membranous part 
material 44, the flat surface part 44A and the curving surface part 44B are simultaneously 
fabricated with the steel sheets about thickness 0.15 (mm) by press working of sheet metal, for 
example. The bores 44a and 44b have a part of exhaust passage 48 formed, and the diameter of 
the bore 44a is set as the size as for which size becomes as compared with the diameter of the 
bore 44b. The bore 44b is formed between the adjoining bores 44a. Electrolysis barrel plating 
processing in which plating treatment is performed is performed the membranous part material 
44 carrying out de-burring after press working of sheet metal, and nickel plate processing about 
[ about 10 (micrometer) ] film pressure is further performed on the plating film after the 
coppering processing which is film pressure about 0.5 to 1 (micrometer) grade. 
[0032]The size of the bores 44a and 44b can also be considered as or more 4 less than 80 
(micrometer) grade with photo etching or laser processing. By this, the membranous part 
material 44 will filter ink by having a filter function. 

[0033]As shown in drawing 5 , the base end of the cylindrical valve 46 is joined by spot welding by 
the field which counters the valve seat part 40d in the approximately center part of the curving 
surface part 44B. The valve 46 is obtained by performing nickel plate processing of film pressure 
50 (micrometer) grade, after being machined cylindrical with an iron alnico magnet (made by 
Hitachi Metals) for example. That residual field of this iron alnico magnet is comparatively low, 
and what is about 100 gauss is good. 

[0034]The tip 46B of the valve 46 is formed in the shape of [ corresponding to the valve seat 
part 40d ] cusp, the cylindrical part 46A of the valve 46 by which plating treatment was carried 
out — a short period of time predetermined to the approximately center part of the curving 
surface part 44B with 25(V) and the conditions of 100 (A) — for example, it energizes for 0.01 to 
0.02 secondhand is joined by spot welding. Therefore, the exhaust passage 48 is formed of the 
space and the passage 40e which are surrounded in the bores 44a and 44b of the membranous 
part material 44, and the inner skin 44b. 

[0035]When the exiting coil 42 is made an excited state by a prescribed period and the electric 
power supplied, for example, voltage 24(V), and current 0.20 (A) and repulsive force arises 
between the valve 46 and the valve seat part 40d under this composition, As shown to drawing 1 

. " ' - . v^m:-^:, 
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by the two-dot chain line, the prescribed distance of the membranous part material 44 and the 
valve 46, for example, about 0.3 (mm) grade elongation, is carried out to the valve seat part 40d. 
ink leads the crevice between the peripheral face of the bores 44a and 44b and the valve 46, and 
the inner skin 40b by this in accordance with the direction which an arrow shows — the passage 
40e — the specified quantity — it will be discharged. 

[0036]And when supply of the electric power to the exiting coil 42 is suspended, the valve 46 will 
be moved by the elastic force of the membranous part material 44, and the pressure of ink, and 
the point 46B will be contacted by the valve seat part 40d. Thereby, exhaust passage 48 is made 
into a closed state. 

[0037]When the valve 46 is made from the elasticity magnetic body of above-mentioned 
electromagnetism stainless steel and the exiting coil 42 is made into a non-excited state, In the 
composition set as the state where the valve 46 was floated about 0.1 mm from 40 d of valve 
seats, it may be made as [ intercept / the above-mentioned exhaust passage 48 / by the valve 
46 ] by making the exiting coil 42 into an excited state. 

[0038]In this case, when supply of the electric power to the exiting coil 42 is suspended and the 
exiting coil 42 is made into a non-excited state, exhaust passage 48 is again made into an 
opened state by carrying out elongation of the valve 46 to 40 d of valve seats. 
[0039]Therefore, while being supported by the upper surface of the valve body 40, without 
accommodating the flat surface part 44A of the membranous part material 44 in the valve body 
40, Since it is the composition that the curving surface part 44B of the membranous part 
material 44 forms a part of channel, and the valve 46 is joined to the curving surface part 44B of 
the membranous part material 44, part mark are reduced. Since the exiting coil 42 is not formed 
in a channel, it becomes easy to miniaturize it. 

[0040]Although the crevice is formed as a channel between the outer peripheral part of the 
valve 46 and the inner skin part 40b of the valve body 40 which are shown in drawing 1 , Without 
being restricted to this example, as shown in drawing 6 , fitting of the outer peripheral part of the 
valve 50 is carried out to the inner skin 50b of the valve body 50 by a clearance-fit grade, and 
the valve 50 may have the notching 54b and the passage 54a of a circular section as a channel 
to which ink is led, for example. In drawing 6 and other examples mentioned later, the same mark 
is attached and shown about the component made the same in the example shown in drawing 1 , 
and the duplication explanation is omitted. 

[0041]The valve 50 comprises a cylindrical part joined to the curving surface part of the 
membranous part material 52 made into the same form as an above-mentioned example by 
welding, and a cusp-like point. 

[0042]Inside the valve-body part 50, the slant surface part 50a, the inner skin part 50b, and the 
valve seat part 50d by which the point of the valve 50 is contacted selectively are formed like 
the above-mentioned example. The end of the passage 50e is carrying out the opening to the 
valve seat part 50d. 

[0043]By this, the exhaust passage 56 will be formed of the passage 54a, the notching 54b, and 
the passage 50e. 

[0044]comparatively big [ in the valve 50 /, for example ] by being constituted in this way — ink 
can be discharged by the passage 54a, the notching 54b, and the passage 50e, without carrying 
out prescribed distance St movement. Although this migration length St is based also on the kind 
of fluid (a liquid and a gas), it shall be about 0.01-0.3 mm, for example. 

[0045](A) of drawing 7 , (B), and (C) show the important section of the 2nd embodiment of the 
valve gear concerning this invention. 

[0046]In drawing 7 , although the membranous part material 44 is joined by spot welding to the 
valve body 40 and the valve 46 in the example shown in drawing 1 instead, it shall be concluded 
by caulking conclusion in the membranous part material 58 at the valve body 60 and the valve 
64. 

[0047]As shown in drawing 8 , even if a powerful magnetic field acts, a residual field is not 
formed, but injection moulding of what mixed the ferrite and polypropylene of the paramagnetism 
which has comparatively high amplitude permeability at a rate of 85:15 so that might not serve 
as a permanent magnet is carried out, and the valve body 60 is obtained. The maximum height 
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Ha and the maximum external diameter Da are set to about 2.8 (mm) and about 2.65 (mm), 
respectively. 

[0048]The valve body 60 may be formed with a soft magnetic material by cold forging. 
[0049]When injection molding that with which a plastic and ferrite powder were mixed, the 
surface of the powder will be thinly covered with a plastic, but. Preferably, it is good to perform 
the surface treatment by a nickel plate, noble metal plating, polyethylene, nylon, polypropylene, 
etc. to the Plastic solid. 

[0050]The coil seat part 60h of the ring shape looped around the exiting coil 62 is formed in the 
portion by which fitting is carried out to body 38VH in the valve body 60. To the upper bed side, 
the slant surface part 60a, the valve seat part 60d, and the passage 60e which are mentioned 
later, the coil seat part 60h is surrounded by the almost parallel internal surface along with a 
circumferencial direction, and is formed. Therefore, the capacity of the building envelope of the 
coil seat part 60h, Since it becomes large as compared with the capacity of the building envelope 
of the coil seat part 40h of the valve body 40 shown in drawing 1 , by increasing the number of 
turns of the exiting coil 62, the flowing magnetic flux will increase and the repulsive force or the 
suction force generated as the result will be heightened more. 

[0051 ]The exiting coil 62 is twisted around the coil seat part 60h with a known machine with an 
automatic volume with the copper wire material of the wire size 60 (micrometer) (Hitachi Cable 
make: dielectric breakdown withstand voltage 50V). The exiting coil 62 has an insulating coating 
layer of polyethylene and urethane. The exiting coil 62 is electrically connected to the valve gear 
drive circuit where a graphic display is omitted via the lead 62a, as shown in drawing 7 . 
[0052]The slant surface part 60a where the membranous part material 58 mentioned later is 
contacted in the center section of the internal surface portion of the valve body 60 as shown in 
drawing 8 , an end carries out an opening into the space surrounded by the inner skin part 60b in 
which the valve 64 later stood in a row and mentioned to the slant surface part 60a is inserted, 
the valve seat part 60d which is prolonged from the inner skin part 60b, and is made into a 
truncated cone surface, and the inner skin part 60b and the valve seat part 60d — comparatively 
— smallness — the passage 60e which has a diameter is formed. 

[0053]The diameter of the inner skin part 60b is set as size rather than the diameter of the valve 
64 so that a predetermined crevice may arise for example, between the peripheral face of the 
valve 64 and the inner skin part 60b which are mentioned later. 

[0054]It is supposed that the diameter at large end of the conic surface of the valve seat part 
60d is the same as the diameter of the inner skin part 60b, and the cone diameter at the smaller 
end of the conic surface of the valve seat part 60d is made the same as that of the inside 
diameter of the passage 60e. The cone angle of the conic surface of the valve seat part 60d is 
set up identically to the angle at the tip of the shape of cusp of the valve 64 which is selectively 
contacted to the valve seat part 60d and which is mentioned later. The passage 60e is made into 
about 0.25 (mm) grade, for example. 

[0055]By this, the exhaust passage 66 will be formed of the space and the passage 60e which 
are surrounded by the bores 58a and 58b, the valve seat part 60d, and the inner skin part 60b of 
the membranous part material 58 mentioned later. 

[0056]As shown in drawing 7 and drawing 8 , it is being fixed to the upper bed side which stands 
in a row in the slant surface part 60a of the valve body 60 by inserting each bore 58 of the 
annular portion of the membranous part material 58 in each rivet part 60r, and closing it 
ultrasonically, respectively. 

[0057]Without being restricted to caulking conclusion, it is closed at each bore 58 by each rivet 
part 60f, and it may be fixed to it with eye **, shrinkage fitting, or adhesives. 
[0058]The membranous part material 58 which has elasticity comprises the annular flat surface 
part 58A which stands in a row in the curving surface part 58B and the curving surface part 58B 
with which it is dotted, respectively, and which have two or more bores 58a and 58b, and spreads 
in a circumferencial direction, as shown in (A) of drawing 7 , and (B). 

[0059]As for the membranous part material 58, the flat surface part 58A and the curving surface 
part 58B are simultaneously fabricated with the thin nickel board about thickness 0.065 (mm) by 
press working of sheet metal, for example. The membranous part material 58 should just be 
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materials whose punching processing, laser beam machining, and surface treatment of corrosion 
resistance are made it is thin, and there is the range of elastic deformation, and possible, such 
as a phosphor bronze board and a stainless steel plate, without being restricted to a nickel 
board. 

[0060]The bores 58a and 58b have a part of exhaust passage 66 formed, and the diameter of the 
bore 58a is set as the size as for which size becomes as compared with the diameter of the bore 
58b. The bore 58b is formed between the adjoining bores 58a. 

[0061]As shown in (C) of drawing 7 , the rivet 60r of the base end of the cylindrical valve 64 is 
inserted in 58 h of bores, and it is joined by caulking conclusion by the field which counters the 
valve seat part 60d in the approximately center part of the curving surface part 58B. 
[0062]The valve 64 is obtained in the shape of an approximate circle pillar by injection moulding 
with the mixture of the powder of a ferrite or magnetic iron, and high density polyethylene, for 
example, when above-mentioned repulsive force is used. The tip 64B of the valve 64 is formed in 
the shape of [ corresponding to the valve seat part 60d ] cusp. The rate of the powder of the 
ferrite in a mixture or magnetic iron is made into about 80% by a weight ratio. The after alloy 
powder of iron and a Nd-B system, a samarium cobalt alloy, iron and a cobalt alloy, iron, a nickel 
cobalt alloy, etc. may have [ injection moulding is possible, and have a residual field, and ] the 
character by which spontaneous magnetization is carried out for example, be sufficient, without 
being restricted to a ferrite. In that case, the value of the remains highest magnetic field by the 
spontaneous magnetization mentioned later must be adjusted. 

[0063]On the other hand, when an above-mentioned suction force is used, a residual field of the 
valve 64 is zero, or is dramatically low, and it is desirable that it is almost near the zero. 
[0064]Next, for example, the fabricated valve 64 is about 500 gauss powerful magnetic field, and 
spontaneous magnetization is carried out. Therefore, the valve 64 as a permanent magnet which 
has a comparatively high residual field is obtained. 

[0065]What is necessary is just to be the material by which injection moulding may be carried 
out with a ferrite etc. as a resin material mixed with powder of a ferrite or magnetic iron, and 
silicone rubber, isobutylene isoprene rubber, polystyrene, polyester, polyacetal, etc. may be 
sufficient. 

[0066]when the exiting coil 62 is made into an excited state by a prescribed period and electric 
power supplied and repulsive force arises between the valve 64 and the valve seat part 60d like 
an above-mentioned example also in this example, the membranous part material 58 and the 
valve 64 receive the valve seat part 60d — prescribed distance — elongation is carried out. ink 
leads a crevice between a peripheral face of the bores 58a and 58b and the valve 64, and the 
inner skin 60b by this — the passage 60e — the specified quantity — it will be discharged. 
[0067]And when supply of electric power to the exiting coil 62 is suspended, the valve 64 will be 
moved by elastic force of the membranous part material 58, and pressure of ink, and the point 
64B will be contacted by the valve seat part 60d. Thereby, exhaust passage 66 is made into a 
closed state. 

[00683 Drawing 9 shows the 3rd embodiment of the valve gear concerning this invention. 
[0069]In (A) of drawing 9 , although the valve body 40 containing the valve 46 is directly formed in 
the ink tank case 38, the example shown in drawing 1 and drawing 2 , Instead, what is allotted 
inside the holding case 70 with the cylindrical valve body 40 containing the valve 46 is installed in 
predetermined piping to which a graphic display is abbreviated, or an exhaust pipe. 
[0070]The exiting coil 42 is electrically connected to the drive circuit 72 which has the reference 
supply Va via the holding case 70 with the lead 42a. Although the holding case 70 is preferably 
fabricated with low density polyethylene which is a resin material, for example, material with the 
comparatively low melting point, they may be high density polyethylene, polypropylene, and nylon. 

[0071]Maximum height Ha and maximum external diameter D'a of the valve body 40 are set to 
about 5.6 (mm) and about 5.2 (mm), respectively, for example. 

[0072]Thus v since it is allotted inside the holding case 70 with the cylindrical valve body 40 
containing the valve 46, while insert molding becomes easy, damage to the exiting coil 42 will be 
avoided in the handling of the valve body 40. 
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[0073]In such composition, when the exiting coil 42 is made into an excited state when the valve 
46 is made from a soft magnetic material and an above-mentioned suction force is used namely, 
the valve 46 shall resist the energization force of the membranous part material 44, and exhaust 
passage 48 shall be made into a closed state. 

[0074]In the example shown in (B) of drawing 9 on the other hand, The truncated-cone-form 
part 46A to which valve 46' made from a soft magnetic material contacts selectively the valve 
seat part 40d of the valve body 40, It is constituted including the plate-like part 46C which 
contacts selectively 40 f of end faces which carry out for relativity to the end face to which the 
membranous part material 44 in the valve body 40 is attached, and the connecting part 46B 
which ils inserted in the exhaust passage 48 with a predetermined crevice, and connects the 
truncated-cone-form part 46A and the plate-like part 46C. 

[0075]When the exiting coil 42 is first made into a non-excited state in such composition, As 
shown in (B) of drawing 9 , the truncated-cone-form part 46A shall be isolated with a 
predetermined distance to the valve seat part 40d, and the plate-like part 46C shall be 
contacted by the periphery of the open end of the exhaust passage 48 in 40 f of end faces. 
Therefore, ink will stagnate in the crevice between the connecting parts 46B in the exhaust 
passage 48. 

[0076]Next, when the exiting coil 42 is made into an excited state, the truncated-cone-form part 
46A is contacted to the valve seat part 40d, and as shown by the two-dot chain line, elongation 
of the plate-like part 46C is carried out to the periphery of the open end of the exhaust passage 
48 in 40 f of end faces. Therefore, the ink which stagnated in the crevice between the 
connecting parts 46B in the exhaust passage 48 will be discharged through the exhaust passage 
48. Ink will stagnate in the circumference of the truncated-cone-form part 46A in that case. 
[0077]Then, when the exiting coil 42 is again made into a non-excited state as mentioned above, 
ink collected on the circumference of the truncated-cone-form part 46A will stagnate in the 
crevice between the connecting parts 46B in the exhaust passage 48. 

[0078]Therefore, when the opening-and-closing cycle of valve 46' is made into about 0.1 second, 
while the ink measured by the exhaust passage 48 is discharged by the specified quantity and 
the exterior in about 0.1 second, the ink of the specified quantity around the truncated-cone- 
form part 46A will be supplied to the exhaust passage 48. 

[0079]What is necessary is just to provide the channel penetrated in the truncated-cone-form 
part 46A in this example, when the exiting coil 42 is made into an excited state and the ink of 
the quantity as for which size becomes rather than the ink quantity measured by the exhaust 
passage 48 needs to be discharged. 

[0080] Drawing 10 shows the 4th embodiment of the valve gear concerning this invention. 
[0081 ]In drawing 10 , although what is allotted inside the holding case 70 with the cylindrical valve 
body 40 containing the valve 46 is installed in predetermined piping to which a graphic display is 
abbreviated, or an exhaust pipe, the example shown in drawing 9 , Instead, the valve body 40 
containing the valve 46 is arranged inside [ which has the branch pipe 74a ] the holding case 74. 
The holding case 74 is installed in predetermined piping to which a graphic display is abbreviated, 
or an exhaust pipe. Although the holding case 74 is preferably fabricated with low density 
polyethylene which is a resin material, for example, material with the comparatively low melting 
point, they may be high density polyethylene, polypropylene, and nylon. 

[0082]The opening of the end side of the inner periphery 74a of the branch pipe 74A with which 
ink is poured in in accordance with the direction which an arrow shows is carried out to the inner 
periphery 74b of the holding case 74. 

[0083] Drawing 11 shows the 5th embodiment of the valve gear concerning this invention. 
[0084]The valve body 80 which fitting is carried out into body 38VH, and has the exhaust 
passage 84 in drawing 1 1 , It is constituted including the membranous part material 76 joined to 
the internal surface portion of the valve 78 which carries out opening and closing control of the 
exhaust passage 84 of the valve body 80, and the valve body 80 in which an approximately 
center part is connected with the end surface of the valve 78, and a peripheral edge part 
contacts the ink INK by welding. 

[0085]The valve body 80 is obtained by being cut by machining cylindrical by a general structural 
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steel as low carbon steel containing about 0.1% of carbon, for example. However, the material of 
material in which a residual field does not remain as much as possible is preferred. As such a 
material, above-mentioned electromagnetism stainless steel (KM60.KM35 Tohoku Steel make) for 
example, is preferred. When the valve body 80 is made with this material, it is verified by this 
invention persons experiment that the opening and closing to the ink of the pressure of 0.2-0.3 
(atm) are possible. 

[0086]The ring like part 80h looped around the exiting coil 82 is formed in the portion by which 
fitting is carried out to body 38VH in the valve body 80. With the copper wire material of the wire 
size 40 (micrometer) (Hitachi Cable make: dielectric breakdown withstand voltage 50V), the 
exiting coil 82 is twisted around the ring like part 80h, after the membranous part material 76 
later mentioned with a known machine with an automatic volume is welded to the valve body 80. 
[0087]After the membranous part material 76 is fixed to the valve body 80, the exiting coil 82 is 
twisted in order to avoid that the exiting coil 82 is cut by the current which flows into a moment 
in spot welding, or a dielectric breakdown is carried out. The exiting coil 82 has an insulating 
coating layer of polyethylene and urethane. The exiting coil 82 is electrically connected to the 
valve gear drive circuit where a graphic display is omitted via the lead 82a. 
[0088]The exhaust passage 84 is formed in the center section of the internal surface portion of 
the valve body 80. comparatively — smallness — the opening of the exhaust passage 84 which 
has a diameter is carried out to the valve seat part 80d with which it is selectively closed by the 
end surface of the valve 78 which the end mentions later. 

[0089]To the valve body 80, nickel plate processing is performed as a surface treatment after 
machining. Plating film thickness is made into about 10 (micrometer) grade, for example. The 
plating treatment of gold or platinum may be sufficient as plating treatment, for example. As the 
surface treatment, it may be covering of polyethylene and Teflon, for example. 
[0090]The annular portion of the membranous part material 76 is being fixed to the 
circumference of the valve seat part 80d of the valve body 40 by spot welding. In that case, an 
electric insulation member intervenes between the valve 78 and the valve seat part 80d which 
are mentioned later, and spot welding is performed. 

[0091 ]The membranous part material 76 which has elasticity comprises the annular flat surface 
part 76A which stands in a row in the curving surface part 76B and the curving surface part 76B 
with which it is dotted, respectively, and which have two or more bores 76a and 76b, and spreads 
in a circumferencial direction. The flat surface part 76A and the curving surface part 76B are 
simultaneously fabricated with the nickel board in which the membranous part material 76 is for 
example comparatively thin by press working of sheet metal. By forming the bores 76a and 76b 
along with its circumferencial direction of its, a part of exhaust passage 84 shall be formed, and 
the diameter of the bore 76a is set as the size as for which size becomes as compared with the 
diameter of the bore 76b. The bore 76b is formed between the adjoining bores 76a. 
[0092]The base end of the cylindrical valve 78 is joined by spot welding by the field which 
counters the valve seat part 80d in the approximately center part of the curving surface part 
76B. The valve 78 is obtained by performing nickel plate processing, after being machined 
cylindrical with an iron alnico magnet (made by Hitachi Metals) for example. 
[0093]receiving the valve seat part 80d, as the membranous part material 76 and the valve 78 
are shown to drawing 1 1 by the two-dot chain line, when the exiting coil 82 is made into an 
excited state by a prescribed period and the electric power supplied and repulsive force arises 
between the valve 78 and the valve seat part 80d under this composition — prescribed distance 
— elongation is carried out. ink leads the crevice between the end surface of the bores 76a and 
76b and the valve 78, and the valve seat part 80d by this in accordance with the direction which 
an arrow shows — the exhaust passage 84 — the specified quantity — it will be discharged. 
[0094]And when supply of the electric power to the exiting coil 82 is suspended, the valve 78 will 
be moved by the elastic force of the membranous part material 76, and the pressure of ink, and 
the end surface will be contacted by the valve seat part 80d. Thereby, exhaust passage 84 is 
made into a closed state. 

[0095]If an initial state is made into the mode shown with the two-dot chain line of drawing 1 1 
when the valve 78 is made from a soft magnetic material, and it uses an above-mentioned 
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suction force, and un-magnetizing the exiting coil 82 is supposed, it will be in the state by which 
it is shown as the solid line of drawing 1 1 at the time of the operation by which the exiting coil 
82 is magnetized, and it will be in a closed state. 

[0096]In this case, for example, when the valve 78 and the valve body 80 are made from KM60 
(made by Tohoku Steel), opening and closing of the ink on which the pressure which is about 
0.15 atmosphere acts are attained. 

[0097] Drawing 12 shows the 6th embodiment of the valve gear concerning this invention. 
[0098]In drawing 12 , although the valve 78 and the membranous part material 76 are used as a 
separate part and it is mutually connected by welding in the example shown in drawing 1 1 
instead, the valve element part 86V is formed in one at the approximately center part of one end 
face of the membranous part material 86. 

[0099]The valve body 90 which fitting is carried out into body 38VH, and has the exhaust 
passage 92 in drawing 12 , The valve element part 86V which carries out opening and closing 
control of the exhaust passage 92 of the valve body 90 is formed in an approximately center 
part, and the peripheral edge part is constituted including the membranous part material 86 
concluded by the internal surface portion of the valve body 90 by caulking conclusion. 
[0100]The valve body 90 is obtained with the maximum outer diameter dimension 3.2 [ about ] 
(mm) and the maximum height size 2.5 [ about ] (mm) by carrying out injection moulding of the 
ferrite of the paramagnetism which has for example comparatively high amplitude permeability 
with a mixture with the whole polypropylene contained 85weight %. The ring like part 90h looped 
around the exiting coil 88 is formed in the portion by which fitting is carried out to body 38VH in 
the valve body 90. With the copper wire material of the wire size 30 (micrometer) (Hitachi Cable 
make: dielectric breakdown withstand voltage 50V), the exiting coil 88 is twisted around the ring 
like part 90h, after caulking conclusion of the membranous part material 86 later mentioned with 
a known machine with an automatic volume is carried out at the valve body 90. The exiting coil 
88 has an insulating coating layer of polyethylene and urethane. The exiting coil 88 is electrically 
connected to the valve gear drive circuit where a graphic display is omitted via the lead 88a. 
[0101]The exhaust passage 92 is formed in the center section of the internal surface portion of 
the valve body 90. the exhaust passage 92 — comparatively — smallness — it has a diameter 
and the opening is carried out to the valve seat part 90d with which it is selectively closed by 
the end surface which is the valve element part 86V which the end mentions later. 
[0102]around the valve seat part 90d of the valve body 40, one end face of the membranous part 
material 86 is contacted, and each rivet part 90a is inserted in 86 d of each bore of the end face 
— and caulking **** — things are fixed. 

[0103]The membranous part material 86 which has elasticity is formed in tabular [ which it is 
dotted with, respectively and has two or more bores 86a and 86b / thin ]. The membranous part 
material 86 is obtained by heating solidification being carried out at predetermined form with a 
mixture with the hydrogenation isobutylene-isoprene-rubber chloride which contains a 
ferromagnetic ferrite 80weight %, for example. Each bores 86a and 86b have a part of exhaust 
passage 92 formed by being formed along with a circumferencial direction, respectively, and the 
diameter of the bore 86a is set as the size as for which size becomes as compared with the 
diameter of the bore 86b. The bore 86b is formed between the adjoining bores 86a. 
[0104]In the field which counters the valve seat part 90d in the approximately center part of the 
membranous part material 86, the cylindrical valve element part 86 has projected toward the 
inside of an ink tank. The valve element part 86 has a diameter of about 0.8 (mm). 
[0105]When the exiting coil 88 is made into an excited state by a prescribed period and the 
electric power supplied and repulsive force arises under this composition between the valve 
element part 86V and the valve seat part 90d, the membranous part material 86 and the valve 
element part 86V receive the valve seat part 90d, as shown in (B) of drawing 12 — prescribed 
distance ~ elongation is carried out. In that case, repulsive force is made into an about 0.05 
kg/cm 2 grade, for example. 

[0106]HoVvever, since it is [ this repulsive force ] dependent on the relation between an effective 
area product and driving force, if the area which a pressure requires is small, a flow will 
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decrease, but the pressure which can be opened and closed rises. 

[0107]ink leads the crevice between the end surface of the bores 86a and 86b and the valve 
element part 86V, and the valve seat part 90d by this in accordance with the direction which an 
arrow shows — the exhaust passage 92 — the specified quantity — it will be discharged. 
[0108]And when supply of the electric power to the exiting coil 88 is suspended, the valve 
element part 86V will be moved by the elastic force of the membranous part material 86, and the 
pressure of ink, and the end surface will be contacted by the valve seat part 90d. Thereby, 
exhaust passage 92 is made into a closed state. 

[0109] Drawing 13 shows the 7th embodiment of the valve gear concerning this invention. 
[01 10] Although it has composition by which the exhaust passage 92 is intercepted when the flat 
valve seat part 90d provided in the circumference of the open end of the flat surface of the 
valve element part 86V of the membranous part material 86 and the exhaust passage 92 of the 
valve-body part 90 contacts in drawing 1 3 in the example shown in drawing 12 , Instead, the flat 
surface around the valve element part 93V of the membranous part material 93 and truncated 
four-sided pyramidical heights 93VS in the valve element part 93V are considered as the 
composition by which exhaust passage 90 T b is intercepted, respectively, when contacted by valve 
seat part 90'da and 90'db of valve-body part 90\ 

[01 1 1] About the forming method of the membranous part material 93 and valve-body part 90', 
since it is the same as that of the example shown in drawing 12 , the explanation is omitted. 
[01 12]Exhaust passage 90'b is formed in the center section of the internal surface portion of 
valve-body 90'. exhaust passage 90'b — comparatively — smallness — valve seat part 90' 
selectively closed by the end surface which is the valve element part 93V which has a diameter 
and the end mentions later — the opening is carried out to db. The peripheral edge part of 
heights 93VS is contacted by valve seat part 90'db. 

[0113]The exhaust passage 90 Valve seat part cuted off the corners in the inner skin of the end 
of b' 90 da is formed. Valve seat part 90'da is cuted off the corners corresponding to the 
inclination of each inclined plane of heights 93VS. 

[01 14]valve seat part 90of valve-body 90" — around db, one end face of the membranous part 
material 93 is contacted — 93 d of each bore of the end face — each rivet part 90' — a is 
inserted — and caulking **** — things are fixed. 

[01 1 5]Since the touch area to valve seat part 90 'da and 90' db of the valve-body part 90 of the 
valve element part 93V of the membranous part material 93 becomes large by such composition 
as compared with the example shown in drawing 12 , the sealing nature of the valve element part 
93V will increase. 

[01 1 6]When the exiting coil 88 is made into an excited state by a prescribed period and the 
electric power supplied and repulsive force arises under this composition between the valve 
element part 93V and valve seat part 90 'da and 90' db, the membranous part material 93 and 
the valve element part 93V receive valve seat part 90 'da and 90' db, as shown to drawing 13 by 
the two-dot chain line — prescribed distance — elongation is carried out. 
[01 17]ink leads the crevice between the end surface of the bores 93a and 93b and the valve 
element part 93V, and valve seat part 90 'da and 90' db by this in accordance with the direction 
which an arrow shows — exhaust passage 90' — b — the specified quantity — it will be 
discharged. 

[01 18]And when supply of the electric power to the exiting coil 88 is suspended, the valve 
element part 93V will be moved by the elastic force of the membranous part material 93, and the 
pressure of ink, and the heights 93VS and peripheral edge part will be contacted by valve seat 
part 90 'da and 90' db. Thereby, exhaust passage 90'b is made into a closed state. 
[0119] Drawing 14 shows the 8th embodiment of the valve gear concerning this invention. 
[01 20] Although it has composition by which the exhaust passage 92 is intercepted when the flat 
valve seat part 90d provided in the circumference of an open end of a flat surface of the valve 
element part 86V of the membranous part material 86 and the exhaust passage 92 of the valve- 
body part 90 contacts in drawing 14 in an example shown in drawing 1 2 , Instead, heights 93VS of 
a flat surface around the valve element part 94V of the membranous part material 94 and the 
shape of a pyramid in the valve element part 94V is considered as composition by which the 
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exhaust passage 96b is intercepted, respectively, when contacted by 96 deca of valve seat parts 
and 96db of the valve-body part 96. 

[0121]About a forming method of the membranous part material 94 and the valve-body part 96, 
since it is the same as that of an example shown in drawing 12 , the explanation is omitted. 
[0122]The exhaust passage 96b is formed in the center section of the internal surface portion of 
the valve body 96. the exhaust passage 96b — comparatively — smallness — it has a diameter 
and the opening is carried out to valve seat part 96db selectively closed by the end surface 
which is the valve element part 94V which the end mentions later. The peripheral edge part of 
heights 93VS is contacted by valve seat part 96db. 

[0123]96 deca of valve seat parts cuted off the corners are formed in the inner skin of the end 
of the exhaust passage 96b. 96 deca of valve seat parts are cuted off the corners corresponding 
to the inclination of each inclined plane of heights 94VS. 

[0124]moreover — around valve seat part 96db of the valve body 96, one end face of the 
membranous part material 94 is contacted, and each rivet part 96a is inserted in 94 d of each 
bore of the end face — and caulking **** — things are fixed. 

[0125]Since the touch area to 96 deca of valve seat parts and 96db of the valve-body part 96 of 
the membranous part material 94 becomes large further by such composition as compared with 
the example shown in drawing 12 , the sealing nature of the valve element part 94V will increase. 
[ of the valve element part 94V ] 

[0126]When the exiting coil 88 is made into an excited state by a prescribed period and the 
electric power supplied and repulsive force arises under this composition between the valve 
element part 94V, 96 deca of valve seat parts, and 96db, the membranous part material 94 and 
the valve element part 94V receive 96 deca of valve seat parts, and 96db, as shown to drawing 
14 by the two-dot chain line — prescribed distance — elongation is carried out. 
[0127]ink leads the crevice between the bores 94a and 94b, the end surface of the valve 
element part 94V and 96 deca of valve seat parts, and 96db by this in accordance with the 
direction which an arrow shows — the exhaust passage 96b — the specified quantity — it will 
be discharged. 

[0128]And when supply of the electric power to the exiting coil 88 is suspended, the valve 
element part 94V will be moved by the elastic force of the membranous part material 94, and the 
pressure of ink, and the heights 94VS and peripheral edge part will be contacted by 96 deca of 
valve seat parts, and 96db. Thereby, exhaust passage 96b is made into a closed state. 
[0129] Drawing 15 shows the 9th embodiment of the valve gear concerning this invention. 
[01 30] Although only one end side of the exhaust passage [ in / in the membranous part material 
86 / the valve body 90 ] 92 was provided, in drawing 15 , it should be provided in the example 
shown in above-mentioned drawing 12 in the membranous part material 98 and 100 at the end of 
both exhaust passage [ 102 d of ], respectively. 

[0131]The valve body 102 is obtained with the maximum outer diameter dimension 2.8 [ about ] 
(mm) and the maximum height size 2.3 [ about ] (mm) by carrying out injection moulding of the 
ferrite of the paramagnetism which has for example comparatively high amplitude permeability 
with a mixture with the whole polypropylene contained 85weight %. The ring like part 102h looped 
around the exiting coil 104 is formed in the portion by which fitting is carried out to body 38VH 
in the valve body 102. With the copper wire material of the wire size 40 (micrometer) (Hitachi 
Cable make: dielectric breakdown withstand voltage 50V), the exiting coil 104 is twisted around 
the ring like part 102h, after caulking conclusion of the membranous part material 98 and 100 
later mentioned with a known machine with an automatic volume is carried out at the valve body 
102. The exiting coil 104 has an insulating coating layer of polyethylene and urethane. The exiting 
coil 104 is electrically connected to the valve gear drive circuit where a graphic display is 
omitted via the lead 1 04a. 

[01 32] 102 d of exhaust passage is formed in the center section of the internal surface portion of 
the valve body 102. 102 d of exhaust passage — comparatively — smallness — it has a 
diameter and the opening is carried out to the valve seat part 102e with which it is selectively 
closed by the end surface which is the valve element part 86V which the end mentions later. 
[0133]The opening of the other end of 102 d of exhaust passage is carried out to the valve seat 
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part 102f with which it is selectively closed by the end surface of the valve element part 100V. 
[0134]around the valve seat part 102e of the valve body 102, one end face of the membranous 
part material 98 is contacted, and each rivet part 102a is inserted in 98 d of each bore of the 
end face — and caulking **** — things are fixed, moreover — around the valve seat part 102f 
of the valVe body 102, one end face of the membranous part material 100 is contacted, and each 
rivet part 102b is inserted in 100 d of each bore of the end face — and caulking **** — things 
are fixed. 

[0135]Since the membranous part material 98 and the membranous part material 100 are 
mutually made into the same structure, they explain the membranous part material 98, and they 
omit explanation of the membranous part material 1 00. However, the direction of the magnetic 
pole of the valve element part 98V of the membranous part material 98 and the direction of the 
magnetic pole of the valve element part 100V of the membranous part material 100 are mutually 
magnetized by the opposite direction. 

[0136]The membranous part material 98 which has elasticity is formed in tabular [ which it is 
dotted with, respectively and has two or more bores 98a and 98b / thin ]. The membranous part 
material 98 is obtained by heating solidification being carried out at predetermined form with a 
mixture with the hydrogenation isobutylene-isoprene-rubber chloride which contains a 
ferromagnetic ferrite 80weight %, for example. Each bores 98a and 98b have 102 d of exhaust 
passage [ a part of ] formed by being formed along with a circumferencial direction, respectively, 
and the diameter of the bore 98a is set as the size as for which size becomes as compared with 
the diameter of the bore 98b. The bore 98b is formed between the adjoining bores 98a. 
[0137]In the field which counters the valve seat part 102e in the approximately center part of 
the membranous part material 98, the cylindrical valve element part 98V has projected toward 
the inside of an ink tank. 

[0138]When the exiting coil 104 is made into an excited state by a prescribed period and the 
electric power supplied and repulsive force arises under this composition between the valve 
element part 100V and the valve seat part 102f between the valve element part 98V and the 
valve seat part 102e, as shown in (B) of drawing 1 5 , the membranous part material 98 and the 
valve element part 98V, and the membranous part material 100 and the valve element part 100V 
receive the valve seat parts 102e and 102f, respectively, so that it may be pulled away mutually 
— prescribed distance — elongation is carried out. According to the experiment according 
[ repulsive force ] to the inventor of an application concerned in that case, it was considered as 
the about 0.15 kg/cm 2 grade, for example. 

[0139]Ink by this in accordance with the direction which an arrow shows The bores 98a and 98b, 
leading the crevice between the end surface of the valve element part 98V, and the valve seat 
part 102e — 102 d of exhaust passage — the specified quantity — while being discharged, it will 
be discharged outside through the crevice between the end surface of the bores 100a and 100b 
and the valve element part 100V, and the valve seat part 102f. 

[0140]And when supply of the electric power to the exiting coil 104 is suspended, the valve 
element part 98V, As shown in (A) of drawing 1 5 . it is moved by the elastic force of the 
membranous part material 98, and the pressure of ink, and the end surface is contacted by the 
valve seat part 1 02e, and the valve element part 1 00V will be moved by the elastic force of the 
membranous part material 100, and the end surface will be contacted by the valve seat part 
102f. Thereby, 102 d of exhaust passage is made into a closed state. 

[0141]Therefore, the both ends of 102 d of exhaust passage will be more certainly made into a 
closed state. 

[0142j Drawing 16 shows the 10th embodiment of the valve gear concerning this invention. 
[0143]The valve body 108 by which fitting is carried out inside cylindrical part 38VH in drawing 
16, It is constituted including the plunger 112 which has the shank 1 12B inserted in the exhaust 
passage 108a provided inside the center section of the valve body 108, and the rivet part 1 12r 
and the disc-like valve 110 closed and concluded of the shank 1 12B. 

[0144]As for the valve body 108, the maximum height and a maximum external diameter are set 
to about 1.2 (mm) and about 1.6 (mm), respectively by carrying out injection moulding of the 
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ferrite of the paramagnetism which has for example for example comparatively high amplitude 
permeability with a mixture with the whole polypropylene contained 85weight %. The ring like part 
108h looped around the exiting coil 1 14 is formed in the portion by which fitting is carried out to 
body 38VH in the valve body 108. The exiting coil 1 14 is twisted around the ring like part 108h 
with a known machine with an automatic volume with the copper wire material of the wire size 40 
(micrometer) (Hitachi Cable make: dielectric breakdown withstand voltage 50V). The exiting coil 
114 has an insulating coating layer of polyethylene and urethane. The exiting coil 1 14 is 
electrically connected to the valve gear drive circuit where a graphic display is omitted via the 
lead 114a. 

[0145]When obtaining as productivity with cutting and cold forging of that which falls a little 
using electromagnetism stainless steel (amplitude permeability 8000) or a permalloy (amplitude 
permeability 90000), the driving force of the valve body 108 improves more. 
[0146]The end of the exhaust passage 108a is carrying out the opening to the center section of 
the internal surface portion of the valve body 108. The valve seat part 108b by which the valve 
1 10 is contacted selectively is formed in the circumference of the open end of the end of the 
exhaust passage 108a. 

[0147]The plunger 112 which has the shank 112B inserted in the exhaust passage 108a is 
fabricated with a resin material, for example, polyacetal. A predetermined crevice is formed 
between an outer peripheral part of the shank 112B of the plunger 112, and an inner periphery of 
the exhaust passage 108a. The rivet part 1 12r in the shank 1 12B of the plunger 112 provided in 
an end is inserted in the bore 1 10a of the valve 110, and caulking conclusion is carried out at the 
valve 110. Two or more 1 12a is formed in the disk part 1 12A in the shank 1 12B of the plunger 
1 1 2 provided in an end along with a circumferencial direction. 

[0148]The disc-like valve 110 is obtained by heating solidification being carried out at 
predetermined form with a mixture with hydrogenation isobutylene-isoprene-rubber chloride 
which contains a ferromagnetic ferrite 80weight %, for example. 

[0149]when the exiting coil 114 is made into an excited state by a prescribed period and electric 
power supplied and repulsive force arises between the valve element part 110 and the valve seat 
part 1 08b under this composition, as it is shown by two-dot chain line, the valve element part 
1 10 receives the valve seat part 108b — prescribed distance — elongation is carried out. 
According to the experiment according [ repulsive force ] to an inventor of an application 
concerned in that case, it was considered as an about 0.13 kg/cm 2 grade, for example. 
[0150]ink leads a crevice between an end surface of the valve element part 110, and the valve 
seat part 108b by this — the exhaust passage 108a — the specified quantity — it will be 
discharged. 

[0151]And when supply of the electric power to the exiting coil 1 14 is suspended, the valve 
element part 1 1 0 will be moved by the pressure of ink, and the end surface will be contacted by 
the valve seat part 110. Thereby, exhaust passage 108a is made into a closed state. 
[0152]When the valve 1 10 is formed by the spring material of a soft magnetic material, it is also 
possible to open and close using an above-mentioned suction force. 

[0153] Drawing 17 shows the 1 1th embodiment of the valve gear concerning this invention. 
[0154]In drawing 17 , the same mark is attached and shown about the component made the same 
in the example shown in drawing 1 , and the duplication explanation is omitted. 
[0155]The accommodation cases 130 and 132 where fitting of the valve gear is carried out into 
body 38VH in drawing 17 , The valve 136 which performs opening and closing control of the outlet 
132b of the accommodation case 132, and its approximately center part are connected with the 
end of the valve 136, and the peripheral edge part is constituted including the membranous part 
material 44 joined to the internal surface portion of the accommodation case 130, and the exiting 
coil 42 accommodated in the accommodation case 132. 

[0156]The accommodation cases 130 and 132 are obtained by the diaphragm between the colds, 
and machining with an above-mentioned electromagnetism stainless material (KSF24 Tohoku 
Steel make) in consideration of productivity. As for the accommodation cases 130 and 132 made 
from the electromagnetism stainless material, it is desirable to perform scaling processing or 
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coating treatment except for the case of being unnecessary, according to the kind of ink. 
[0157]In this example, scaling processing by slight oxygen supply is performed after vacuum heat 
treatment at 950 degrees to the raw material of the accommodation cases 1 30 and 1 32. It is 
most desirable to carry out a Teflon coat by thickness about two to 4 (micrometer) grade. 
[0158]The flange 130f and flange 132f are mutually contacted via epoxy adhesive, and the 
accommodation cases 130 and 132 are welded by arc welding (the impasse 60: product made 
from the Matsushita electrical and electric equipment) under 100(v), 60 (A), and a condition of 30 
(muS) at three places. 

[0159]The accommodation case 130 has the introduction passage 130a which makes external ink 
introduce into the center section in accordance with a direction which an arrow of drawing 17 
shows. The membranous part material 44 is allotted to an inside of the accommodation case 130 
so that it may become an abbreviated perpendicular to extension wire of the introduction 
passage 130a. 

[0160]The valve 136 by which an end is joined to a center section of the membranous part 
material 44 by stop welding is obtained by cold forging with an above-mentioned 
electromagnetism stainless material (KM60 Tohoku Steel make), for example. A cylindrical outer 
diameter end length of the valve 136 are set to 8 (mm), respectively. The packing 138 made from 
a rubber material of a Teflon system is joined to the other end of the valve 136. The packing 138 
is joined to the other end of the valve 136 by vulcanization junction. 

[0161]The membranous part material 44 may be a resin film with elasticity, or molded rubber. 
However, in order to avoid the adverse effect to ink as a material of the membranous part 
material 44, Pori Sail John, polypropylene, polyethylene, polyimide, polyamidoimide, a 
polyphenylene sulfide, Teflon, etc. are preferred, for example. 

[0162]As a rubber material, fluorocarbon rubber, hard silicone rubber, and chlorinated butyl 
rubber are desirable, and NBR rubber and urethane rubber also have them as the material. [ still 
more nearly usable ] And polystyrene and an elastomer are also usable. 

[0163]When the membranous part material 44 is fabricated with phosphor bronze, nickel, copper, 
etc., it is desirable to carry out plating treatment with gold, platinum, etc., or to perform coating 
treatment by above-mentioned resin. 

[01 64] When dust adheres between the valve 136 and the flat surface of the narrow diameter 
portion 1 32B, it is necessary to aim at prevention from an inflow of being [ it ] **** when a 

close" state cannot be realized. Therefore, it is necessary for an ink passage to arrange the 
filter which removes the dust in an ink tank, etc. In such a case, it is also possible to consider it 
as use by using the membranous part material 44 as a filter. That is, by making the bore of the 
membranous part material 44 into or more 4 less than 80 (micrometer) grade, a filter function is 
given and it also becomes possible to use the membranous part material 44 as a filter. 
[0165]The annular coil bobbin 134 which encloses the circumference of the valve 136 with the 
predetermined crevice 142 is arranged on the major diameter 132A in an inside of the 
accommodation case 1 32 which consists of the major diameter 1 32A and the narrow diameter 
portion 132B. The coil bobbin 134 is fabricated with the Pori Sail John material, for example. The 
above-mentioned exiting coil 42 is arranged on the coil bobbin 134. The coil bobbin 134 is being 
inserted and fixed to the major diameter 132A via epoxy adhesive. The coil bobbin 134 was held 
at 1 1 5 degrees after insertion for 3 hours. 

[0166]The packing 138 is contacted by it when the exiting coil 42 is not magnetized, as a flat 
surface in the narrow diameter portion 132B of the accommodation case 132 is shown to 
drawing 1 7 by solid line. Therefore, the outlet 132b which carries out an opening to a flat surface 
in the narrow diameter portion 132B of the accommodation case 132 will be blockaded. 
[0167]On the other hand, when the exiting coil 42 is magnetized, as shown to drawing 1 7 by two- 
dot chain line, the packing 138 will be isolated by the valve 136 and the packing 138 to the outlet 
132b the specified quantity and by the ability to pull up. 

[0168]Therefore, the ink in which the valve gear considered as a normally closed type flows out 
through the crevice 142 when the exiting coil 42 is magnetized will be discharged in accordance 
with the direction which an arrow shows via the outlet 1 32b. For example, when it is ink on which 
the pressure of 1.1 (atm) acts and the exiting coil 42 is magnetized (25 mA of exciting currents, 
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energizing voltage 10v), flow rate ink is made into about 3 ml/s, for example. Since flow rate ink 
is dependent on ink pressure and the size of the bore of the membranous part material 44, and 
quantity, selection is needed timely. 

[0169]By being constituted in this way, ink not leaking outside and not generating the external 
leakage of a magnetic field, either is verified by this invention person's experiment. 
[0170] Drawing 18 shows the 12th embodiment of the valve gear concerning this invention. 
[0171]In -the, -11th embodiment shown in drawing 1 7 , although the valve gear considered as a 
normally closed type is shown, on the other hand in this example, it is considered as a normally 
open type valve gear. 

[0172]In drawing 18 , the same mark is attached and shown about the component made the same 
in the example shown in drawing 17 , and the duplication explanation is omitted. 
[01 73]In the example shown in drawing 1 8 , the center section of the membranous part material 
44 and the valve 136 is countered, and the annular packing 142 is formed in the periphery of the 
open end of the introduction passage 130 in the inside of the accommodation case 130. When 
the exiting coil 42 is magnetized, the packing 142 is selectively contacted by the center section 
of the membranous part material 44 and the valve 136, and has the introduction passage 130 
intercepted. Drawing 18 shows the state where the center section of the membranous part 
material 44 and the valve 1 36 was isolated to the packing 1 42. 

[0174]The packing 140 combined with the other end of the valve 136 has the slit 140a which 
leads outside the ink which flows out through the crevice 142 in drawing 18 . The end side of the 
slit 1 40a which has predetermined width has extended to the portion which meets radially and 
counters the outlet 132b from the periphery of the slit 140a. 

[0175]In such composition, when the exiting coil 42 is not magnetized, the packing 140 is 
contacted by the flat surface in the narrow diameter portion 132B of the accommodation case 
132, and elongation of the packing 142 is carried out to the center section of the membranous 
part material 44 and the valve 1 36. therefore — the ink introduced through the introduction 
passage 130a leads the period when the exiting coil 42 is not magnetized, the crevice 142 and 
the slit 140a, and the outlet 132b — the specified quantity — it will be discharged continuously. 
[0176]On the other hand, when the exiting coil 42 is magnetized, the valve 136 can pull up, and 
the center section of the membranous part material 44 and the valve 136 will be contacted by 
the packing 142, and the packing 140 will be isolated from the flat surface in the narrow diameter 
portion 132B of the accommodation case 132. 

[0177]therefore — the introduction passage 130a is intercepted and the remains ink in the 
accommodation case 132 leads the outlet 132b — the specified quantity — it will be discharged. 

[0178]In drawing 1 7 and drawing 18 , although unified, the membranous part material 44 and the 
valve 46 may be different bodies, without being restricted to this example, as long as the 
membranous part material 44 and the valve 46 are the composition by which position regulating 
is carried out. 

[0179]In dn above-mentioned example, although the membranous part material 44 was used, it 
does not necessarily need to be made in this way, for example, a coil spring may be used instead 
of the membranous part material 44. 
[0180] 

[Effect of the Invention]The valve which opens and closes a channel according to the valve gear 
concerning this invention so that clearly from the above explanation, Since it is easy composition 
provided with the elastic membrane-like component supported in accordance with the move 
direction of a fluid so that displacement is possible, and the electromagnetism driving means 
which is allotted to the circumference of a channel and makes a switching action perform to a 
valve while having a bore which forms a part of channel and connecting with a valve, the 
structure of equipment can be simplified, and a miniaturization can be attained remarkably. 
[0181]Since membranous part material and a valve can also really be made composition, part 
mark are also further reducible. 

[0182]Since the structure of an electromagnetism driving means is the material of the 
paramagnetism which has high magnetic permeability, into liquid, a valve and a structure are 
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joined magnetically, and it has the advantage that the leakage of liquids, such as ink from a 
structure, can be prevented, by holding a valve to a structure at a closed state. 
[0183]Furthermore, in addition, the bore whose elastic membrane-like component is less than 
(micrometer) 80 or more 4 diameter, Or it has a bore which is the form which has an effective 
area product formed of or more 4 less than (micrometer) 80 diameter, and has an advantage of it 
becoming unnecessary to arrange a filter member separately by having a filter function. 



[Translation done.] 
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5. 6 (mm) s *t>5. 2 (mm) t<Zt\% a %tc, 
frf^foA 0tC:fctfSRfgg|53 8 V HlC&ra-^tlSgl^ 
ttt, ffl«aY>l/4 2tf#§g2tl3 0 >^*WH$4 0 htf 
Jg^tlT^So a^3^;U4 2ti, ti40 (/xm) 

(Bxe^«s : ^*«y8»»E 5ov) (ommmm^m 

Ka©g»I#f>f«|-J?^-rSPttg|5«4 4*WP 
y*f*4 0 IcmmZtltc®:, V ^^«g[54 0 h 

w- ns o M«gp« 4 4 *v vim ft 4 o tc Hjes nfe 

^ BW3^^4 2*ii«<ttf 6n*OB, X^'yhg 
»fcfcl#^TWIB|fc:«ns«i([fc J; t)B«a^;I/4 2 jt*8J 

t±, 'J - FSS4 2 a £/TLTE*tf ^l&StlSiftgBE 

[0 0 2 6] /Wx^M 0©F«iffi8P©^»cH: x & 
a-TSM«g|5«4 4^S»«nSffffi^4 Oat, ftffi 
g|5 4 0 afca*0«3*r*#*4 6aWA*nSl*JJHBB 
g|34 0 biu ftJSBgM 0 b^e>ffitfR«|-&®fc*nS 
#^g|54 Odfc, rtHffiSM 0 b33<fctf#&3B4 0 d 



(4) #982 0 0 0-8 1 1 6 2 

£#T3jIgg4 0 e t«?tlt^S» 
[0027] rtJBBaSM o b<o*gtt> .'.MAif. «3*r 
S#»4 6CD*MSS£:P , gBffig&4 0 b ^c^fc^cD® 
|SJtf£ US «fc ^ 4 6 cO*g<fc *> t ^terees ftt 

l">So 

[0 0 2 8] #«a$4 0 d©P3«BB<&**gfcl\ rtHffi 
354 0 bcom%tm— ££tt> $fc. #&3B4 0dc9R 

/o o d icMLmnmcmmzftzmmi-z frfoA e <D$m 

tt, W*.fcf>-*?J0. 6 (mm) M&tZtL&o 
[0 0 2 9] v^7**{*4 0t±, «t£toX%. 

m I'D- ■(. fL m) .W&tStV&o 
[0 0 3 0] W7&&4 O'OftfftM 0 aEI*S± 

s»ct±, hi© (a) testis .fcstc, imast.'j 

4 ©aSttgKWXstf-y higflHC* OHJtS.ftTVSo X 
#*M»8, M^ti, 2 5 0 (A) j 4 0 (V) CD* 

20 #-??o. oi~o. 02m a«?tiTff^nSo * 

(DB, ®5m-%#fo4 6 £#&g|$4 0 d tOBlCltfttW 

[0031] g«t*wr sutttasw 4 4 h 4 © 

(A) *5<fctf (B) !c^tl5<t?ic, «^©M?L4 4 
a*3£.TS4 4 b* j en-P*ljSftLTWrS»ft®SP4 4 
B*5.feO : «ftffig|5 4 4 Bfc«&orraH;£fiiteJ2»*SSl 

«©TsffiW4 4 A*^ii?nT^5„ mum® 4 4 

It, »?0. 15 (mm) S«cO*§H«-eyu- 

XilPX(c<i:f)¥fflffig|54 4 A:fc<fctf^ftiffiSU 4 B*^ 
JO WfcJ^gStiSo »?L4 4 afe<fc?>*4 4 bti, »fcHf&4 
8 CO— ffitkB-l&? Z>$><Df£tl, : £<DM3L4 4 a<DW.m 
It, j8?L4 4-b©*Sk:JtbT*aSTf»fc»3£*tiT 
If^S. ^02I?L4 4 btt. litSi!L4 4 acOWfcUg 

tv&mtmztu m&mo. 5~i (p) sftco 
-y^Mt , z<o* y *m±.icz zimmm 1 o 

((im) @J*co^«yy;l'^-y^a*^$nS« 

[0 0 3 2] ^?>fc, 3S?L4 4 afe<fct>*4 4 bcDA*? 

18 0« (/*m) Sfii:*3C£fcWP*So 

[0033] mmmm>4 4 B<Dm^mcmf^,nm^ 
4 o dicnm-r^mcit, astc^snsj;^^ rs 

^S. *M*4 6H\ WAtfs (Sji^M 
SSD T?Rttttte«l«taX*nfc«, MSE5 0 (jtni) S 

50 So c©t7;V-nI5(i, ^-oaaaiSiWttsR 
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W{g<U 1 0 Oi3V7Mm<D*><D-&£.\<\ 
CO 0 3 4] #f*4 6©«4 6 Btt, #gg|54 0 d IC 

tlfe#{*4 6CORtt«g|54 6 Att, ^MglU 4 B««S 

tip&mcz 5 cv) , ioo (a) ©*fre8fj&D)sj»i 

BSK MAfcfx o. oi~o. 0 2#Hil^nTX*^ 
h*»k:<J:D»£SnSo fi£-?T> SPUR 4 8 Ktt 
SW4 4<73iS7L4 4 a*5«fcO : 4 4 b, I^llffi4 4 bt*i 

sn§m ass4 o eic<fetj^^ns 0 
[0035] frt>->%mi&<Dt> t-c\ mm=i^)V4 2t>\ 
ffi&mm, Mx-is. ni±2 4 cv) x 

WO. 2 0 (A) t<fc-DTlI«It?nt, J¥#tf 
##4 6£#&SM 0 d i:©f4lC*C«Ci:{Cj;D. IK 
4*5<feO : #»4 6#\ HI tC-j£g|i§n?^Stl 

o. 3 (mm) mm.nm-£ftz><, cmc&o, ji/ti* 
4 6<ona®i;F«3affi4 o bi:©M*acrafS4 0 

[0 0 3 6] ^LT, BWHn-i'/M 2^<7>«^J<0«^ 

[0 0 3 7] &:fo\ #ft=4 6 3^±JBO««Xr>UXil 
t^fc^tlS*:^ #{*4 6£r#ffi4 OdiOO.lm 

-op 4 2£>m$mmtzin2>ct\c&t), ±i£<Dfflm%& 

4 8tffifc4 6K:J:9«WSn««fc$fc:&;£*lTfc,fc 
[0 0 3 8] aia^;H Z'vOttiOflW 

^f?ih^tiTja«t3-<;i'4 2*^a«tt«t*ns» 
^, #&4 6^#*4 o dicMvrmmsn^ctic^ 

[0 0 3 9] iot, KttfflS^4 4©¥ffl®»4 4 Atf 
/W/#fM 0rt»ciR§$n^Ci;^:<. /U>:/#f*:4 

g|54 4 BfttjKWO— »*0*U fro, #&4 6#§ttt 

gc«4 4<o«Mgp4 4 b icm^ztizmm&wwus, 
[0 0 4 0] @ 1 icjs<*ft3#f*4 e^jggpt^^y 

#{*4 OcDF«3jlffig|5 4 0 b £.<Dffl\CffiMtfffl&£ LT« 

a\ S6ic^*ns j;3ic ^soonnwt** 

«i6SjSTWl/y*» 5 O Wrt^B 5 0 bfc^-a-^n, 
Sfc, ##5 0*W>^^»^tiSgfEKi:LTP3ail«»f 
ffi<OW^5 4 b43<fctjPiIl&5 4 a^#-r«fe<0T?^-pT 



(5) HIS2 0 0 0-8 1 1 6 2 

8 

So 

3 Ktttfft 5 2 ©i*iftffigpu:i$&k: <fc 9 ti3 Rtt 

[0 0 4 2] Sfcu M^y*f*g|55 0©rtWc«, 
©Mi:l5l«lfc:«fflg|55 0 a, rtJScBSPSOb, 

##5o oft4SSPftw«ics^sns#ffia55 0 d an 

/0 ^^nt^5. #ffi§P5 0 d tCl±s SI® 5 0 e ©-S 

[0 0 4 3] CtUC<fctK #W1S§5 6tf9B5 4 a, «■ 
^5 4 b, ilS§5 0 elC&r>Bf&-Zft%Z.££%;2>o 
[0 0 4 4] CCD&Slcmi&ZtlZCtlC&V, #ft5 

o*. W*tf. Jt«tt***ffijeiBf*s t8t?«c 
-Y>^$raS§5 4 a, ^54b, 3815 0 e 

0»J*.fcf, 0. 0 1-0. 3mmISt*n§„ 
20 [004 51 070(A) , (B),*i^ CO 

[0 0 4 6] i7tfe^t(i, B i tc^snsfidjjPttK 
«§P^4 4*V^l/^*#:4 0fe«fclf#ff*4 6fc*fbTX 

«ap# 5 8 tffr LiMfflSlfJ: 0 . / VP^** 6 0 *3<K 

4U:|*ie*nSfe<04:«tiSo 
[0 0 4 7] /VP^*#:6 Ott, 08 fc^StlS J; -3 

5 : 1 5<om&v&&isitk<Dimm!mzta:niz>ix 

tlx 08^.^ ^2. 8 (mm) , ^2 . 6 5 (mm) i: 
*tl5o 

[0 0 4 8] mtc, ;W7*«:6 0(i, J^Wi6efik:<fc 

[0049] a*, /7Xfy^j:7x7'rh^i:* s 
¥0 n&mt-y*. *'JifUX -f 

[0 0 5 0] /^;b^"*{*6 0lcM5nSS3 8 

VHfclt&«n8f»tl4, ®SSa^;l/6 2*<#^?ti 
«'J >^«03-r;HR«gP6 0 h^figSnTt^c 3 
-f;HBES»6 0httx iM5±a ASflS9'0.a, 
#ffi«56 0 d> 43<fcX>\ SBS 6 0 elC*fbT«&¥??&f*J 
HSICJ; 0 raffl^fc^oTHStlT^^tlTl/^o 

i&-oT, xjAfimmep h<3Drt^^H©^«ii. si 

50 C^?n8/W7*flf4 0(D3-Y;HIXSaJ4 0 hvDF^gP 
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p 

[005 1] -|W3^6 2B 4 IS@60 (/ira) (B 
: *6«i««W«jE5 0 V) ©«*«»T?ea* 

[00 5 2] /W7&#6 0©rtffig|3<D^g|5tC«. 0 

2>nffiffi6 Oat, 0 alcm&Ofe&ir&ftfa 

6 4*^f ASn-5rtfflffi^6 Obi:, F«gJIffig|56 0 bfr 

□ -rSJt«!«/|NftSlfitg*^ , rSffllS6 O e fc^fiic^ 
[0 0 5 3] FW®g|56 0 bcQttgW:, MiH 

[00 54] #ffg|5 6 0 d <DRitffi<3D^:iiSSSa> ftJSffi 

gB6 o b<Dmmtm— tsn, #&gi$6 o d©pg 

«£ffi©/J^S«, ilfS6 0 e<Drtg^|BI-i:^n5o * 

tt<ojfe«K)ft*fcra— fcwe^nr^s. jis&6 o e 

«, fiO. 2 5 (mm) SgE£2tl3o 

[0055] ctifc«tt), ftffiRee*', aetfrsittt 

g|5«5 8<Djt?L5 8 a*5«fct;5 8 b, #tfg|56 0 d*5* 

£frtjaffi»6 o bfc*0Hsnsiai8, as§6 o eic& 

[0 0 5 6] /W/afc#:6 0(D#fffig|56 0 afcjg&SX 

5 8©^«gi5^©#a?L5 sgrc-wftu hg& 

6 0rfc:fflAS*U fro, S^^LA&^tiSCfck: 

[0 0 5 7] frba&S&^fcEieftSCfcEK, # 

U^y hg|56 0 f fr#)S?L5 8fc, LSD«i6, 

[0 0 5 8] #ttttt«W«W58tt, 07(0 
(A) fe.fctf (B) te^rftSJ^fc, a^<OiS?L5 8 

B*5<fctf»fflffia55 8 Bk:3i*-D TRja*iftteja:««*ia 

[0 0 5 9] mttSttt5 8 09S.tf, f?0. 06 5 
(mm) SSf<D»(/^ -y y;l/«T*:?V;*i!COc J; D 

®gP5 8 At5«fctf»tta5a55 8 BAWti«^na« 



(6) #M2 0 0 0-8 1 1 6 2 

/0 

&m&o>wmtMb*), fi^s^ni, u— *fiiix, 

[0 0 6 0] S7L5 8 afcJltf 5 8 bit, J#ffiSg6 6<D 
a?L5 8 b©arafcJfcbT*ft«^fc^3*vtV 

/o snt^s. 

[0 06 1] »affig|55 8 B<DI««ti*»li:45W-*#tf« 
6 0 dlcftlnrrsrocli. 07© (C) testis*? 
tc, P3Stt<D#* 6 4 ©»«g|5© 'Myh6 0'r fr»?L 
5 8 htJfA^n, fro, frt,fcHBBfc*0SH£3*>T 

f#6tlSo #f*6 4CM6 4 B«, .#£8P6 0 dfc^f 
-f h fe L < tt«ttt««>j|»*©M^«. »SJtT« 8 0 % 

»taj®gtfwc<&»>, fro, gfm 

^ ft • •ny-Jrrt' • n/Wh^&H'tffc.fclrV *© 

is, «B^s@«ttfl:^^s^*ifnttfF<oi«». was 

[0 0 6 3] -73, ±iS©!R9l*3!)^PJffl«n*«dfe:43 
[0064] ^fc, fig^4%fe##:6 4 tt, » 

5 o o ^xoD3***at»Tx esawksnso se^ 

6 4^x.e>tlSo 

[0 0 6 5] ftfc, 7x7-<hfeL<ti»0«t 

rfi., ^f-;l/=fA, #iJXfbx #'Jixf;K #U 

[0066] jb*sMfc*^t.t, iMomtmmz, 

£*SP6 0 dtWUTBrSaili, SlPi^tlSo Ctl 
tc«fct>> -T>^^S?L5 8 . afeJJtf 5 8 b. #ft64© 
*1>«ffii:rtHB6 o b £(DmM*mcrm2&6 0 etc^f 

[0 0 6 7] ?LT, 2^\£D«^<D#t^ 
50 tfitSMi^ ##6 4 tt. ««gW 5 8 ©SWfcfcfc' 
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mss 6 6 imvm t z n% . 

[0 06 8] H9tt, *»Wfc«*^Bt«<D* 3 <7>*gg 
[0 0 6 9] 09© (A) &C*5^-a±, 0lMtf02 

* 3 sfcstftWfcRttenTo-'S^ 

So 

[0 0 7 0] WiM^^foA 2fct, U— F$|U 2 atC<£D 

fs^^--x7 o^/rttiftiv a««-rsffft@fS 

7 2fc««l$k:JgSR£ftT^S, 0(4, ft? 

[0 0 7 1 ] /lO^staM 0©I*1SH' a, *5<fc 
l>\ SA^SD' a WAtf. JftUffu tt5. 6 
(mm) , *tJ5. 2 (mm) i^tlSo 
[0 0 7 2] CCO<fc'5lC##:4 6 ItStSW/^fo 4 0 

^P3»«o«^— X7 0©F*jOTcBE3n£©T?-i':v , 9- 

[0 0 7 3] C<D<fc-5«:*^fet/^T> #ft=4 6jWfcR 

#{£4 6t4, ««8P«4 4<DfW*fcJftbTt!fai» 
4 8 ^MtfiifcTS tlSo 
[0 0 7 4] -73. 09(0 (B) tC7F%t\2>ffl\Cl3^T 
tt, ft@«ttt«»'C^^nS##4 6* tt, /<C;l>:/;£#: 

4 oco#^gi54 o d\cmsRmcmm?zFim.&tf.m4 e 
ns«Sffifc«*fi^-r*isa4 o ffcaswfcssrrse 

«g|54 6 C fc, $ttft|4 8fcl!T«©«OT*t>^TffA3 
tlRH^ttSM 6 A £1£tfg|$4 6 C £&g&rS]mK 

[0 0 7 5] cOi^iSfcfc^Ttt 5fcf, a^n 

-Y;i/4 2mmommt2nzti*, ms<D cb) tc^ 

Stl§<fc? P3«i&tt»4 6 A 4 0 d IcMV 
814 0 f KfcltS»WIS4 8<0BBPSSS»D«^{i:ag§ 

[0 0 7 6] #fc, fiis^4 2««lt*M 
P3it^a!4 6 Atf#£gB4 0 dtC*fLTMSgE£ 

4 o f »cfettssffflBS4 s <T>^um^<omm^n\^xm 



(7) WBS 2000-81 162 

12 

ps^n^o for, »thK4 8ft»c43»saiaaJ4 6fi- 

i: oMlMlcfflHi L fc-Y > ? tffttiltt 4 8 £31 
n-SCtic&So Piai&«g|54 6 A©fflWctt 

[0 0 7 7] fic<^T> 2^Bt>*. ±3$<D«fc 

die, IHaJttK«4:Sn*4:*» R*#«»4 6A©)H 
Htci@$ofc-Y>^^ffiS&4 8rt}£fe^«a^aS4 6 

[0 0 7 8] SfoT, #f*4 6' OH!W«i(!«W*tf. : ' 

^ o. i»mifc3f««, W«teJ*»«ti»'fc 

fefc, R*#tt»4 6 A ©HH©ffi^©^ 

IS 4 8tc«*&c?nsci:i:*5« 
[0 0 7 9] ftfc, ^fr5«fcfe^t> BMKn-iVM 2 

[0 0 8 0] 01 Oii, #f§W»C&«#S®DS!4<9SI 

[0 0 8 1 ] 0 1 0tc*5<^Tt±, 09{£5f;SnSWi, 
#»4 6 *^€T/ W7*#40 «5R«tt©«»4r-X 7 
0 ©rtffllcKSftS fc<DftV 0^*BS^tlSmSOK 

TCfc 0 fc, ##4 6 4 0 tfM&g 7 4 
a ^.M't^Um'r— X 7 4 (OrtWcga^tlS *><DT'%> 

[0082] ^w©*-r*i^fc:»-3T'f >^*^x*n 

S^«S7 4 A©F*3jgg|5 7 4 aOHUtt, X 
7 4<Dl*3Ji!gfl7 4 btcBiPUTt^^o 
[0 0 8 3] 01 ltt, *SWWc«S*B»0iB5O« 

[0 0 8 4] 01 Uc43t^T«s R«»3 8VHrttefK 
-&^tlSfaiK8 4 %m-?Z'W7*&8 0 /t;V^2jc 
40 #8 0<DffffiR8 4 -&MBB«IPf S##7 8 t, fef^ 

[0085] ;%)i-r*w% o«, twAtfs o. i %mm 
<Dmm%stiW%mmk vx-mmmmm-emmn 

««i;LTtt, WAtf. H©«lXf>I^Xi (KM 
6 0. K M 3 5 JCttttftMS) «W* L.V> 0 C 

50 icj;0>'t;i''/**8 oa^S*is*&, o.2~o.3 
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(a tm) <D&l](VJ>irlcttLT<Dmfflttaim-V&Z 
[0 0 8 6] $fc, /W7*fo8 0^43U5P3Mgi5 3 8 
5 U >^"«g|38 0 h^^^tlTl^o ©«3-T;P8 2 

sg4o (jit m ) (bjx*^ : mmmmmmms 
o v) co£ist««-e$i;t«\ wmcD&mmttm^tkmr 

5 7 6 ifit 8 0 tc?§g$ U >" 
^«g|38 0 ht###tt?-n-So 

[0 0 8 7] Wkmmi 6*VW-7";*:#:8 OtcBJtStX 

SSEfcfet^TWMfcaWaSflBKk: i Olin^^ 82^ 
«>f$S„ ®^a-Y;l/8 2«\ jKUx^uvfe.fcjjf^U' 
t±, 'J-K88 2 a^bT0^«BS*tl5#«Blg 

[0088] o<D?mm>q"kmciz^ m 

&ttlf&8 4tt. ^cO-WiltS^? 8©-SIti: 
<}: D^Wfc3»b<ttS#*8B8 0 dfcMPLT^S. 
[0 0 8 9] ;W**8 0tt, SIMMS 

[0 0 9 0] /Vl/^"*#:4 0C0#jffigP8 0 d OMWlC 

8 £#*g|58 0 d toiWh:««W*lftl»ttas«)!«v«E« 

[0 0 9 l ] 5Ht*1fr*MttaW7 6tt. «i£<DM?L 
7 6 ai5<fct/7 6 b^r^-tl^tl^feLTW-r^jfftffigB 

7 6 Bfe<fetfrS«aSP7 6 Bfc*&oTRS#fatejE# 

<fe 0¥a®gi57 6 Afe<fetf«fflBgP7 6 BWmfttefSM 
ZftZo S?L7 6 a43<fe^7 6 btt, ZtlZtl, R/B?3 

^-<9S?L7 6 aCDftg«, S?L7 

6 beDKSlcJtLT^S^mtir^^nT^So 
3S?L7 6 btts »ffi-rs«?L7 6 aCDfffllcJ^StlTV 

[0 0 9 2] ^ffiffig|5 7 6 BO««f>*»fcfetJ-«#p«» 

8 0 d tCj^KSj-rsffi^ti. P3e«<?5#*7 8<OSWffi)^ 

tf, mT)l>-^W6 (B&&JRSD T-RttWclSWiai 



(8) #M2 0 0 0-8 l I 6 2 

[0093] *^S«figcDfei:T?, WM^frszifi, 

ftjjif-fflbl 8 t#ffig|58 0 d£©M££D3 

t> > Mttgttf 7 6 fe<fetf##: 7 8*V0l l ICZljSM. 

T^StiS .3; 5 fc, 8 0 d fc»LTBfi£IB*, « 

T )S?L 7 6 a J: tf 7 6 b , #{* 7 8 <0— ffiffii:#*gl$ 

8 o d tcoM*ai3TPmiS8 4 tMSi, j#asn 

70 [00 9 4] ^IT, E4«K3-r;l/8 2^<D**©#W&^ 
ffck2*lS»&, #*7 8tt, Btttfittj7 6©#ffefrfc 

[0095] afe, #»7 8«««tSBKtt*mT?ff6n, 

ifWtt, Hi l ©«6^n2t«i*-3Tx ftt 
20 Mb%:2>o 

[0 0 9 6] CCDWrS, mXii, KM 6 0 OfclWfSfcSl 

o. 1 5tmm&<omi3imm*&*>*<mMimm- 

[ 0 0 9 7 ] H 1 2 *%giteMS#«S«^ 6 flDJd 

[0 0 9 8] El 2tC^V«Ttt, 01 \lZ7jrs-£tlZ>m~? 
It, #i*7 8 iBttW7 6 £l*Wffl&i,tZtim.\,Tlcm 

30 6 (D-yj<D^m<D Bg^^gPtC , ##81$ 8 6V «Cfc}g 

[0 0 9 9] Hi 2fc43t,^Tt*. P3fg^3 8 VHfitEf 

» 9 o<d»i±jk9 2 ^mmmmt^»m8 6 vjwe* 

L fe^lC * 0 5 tx5 M«§|5« 8 6 t ^fS/uVmOt 

[0 10 0] ;W7**ft9 0(t «*tf^Jt«A9jlfr.*» 
«**^TT S»«tt<07 i7^h *^ft© 8 5 

¥0 * v -fu if u > t (om^nvam^ms tii. c t 

tc<J;D. «*n^?*^J3. 2 (mm) . S7viSi*\ftt 
m2. 5 (mm) ti&nS, Sfc /^*ft9 01c 

)V8 8«?n3 y > y«gI59 0 hfc^fcScSftT^ 
So BWK=i-f;l/8 8tt, «g3 0 (Mm) (Bji«« 

so O^Mf^tlt^S. iMKaY^8 8ti, 
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[0101] o<Dfoww<D$*$mci,z, m 

So 

[0 1 0 2] /VV-f^4 OcO#)^g|59 0 dcD/SHlC 
#it?L8 6 d t#U^-y hg|59 0 afcWAStU fro, 
[0 10 3] 9Utt*frrSBtttaS»8 6tt, *ggt<D>l?L 

8 6 a*5«fct>*8 6 b**ti¥n&tEisrm-rzm^wi£ 
ffl^«-eBfJt©^tt»«:i)nS»Hfl:?nT#6tiS.. #a?L 

8 6 afc.fctfS 6 b«u fnftl, RJilTjlRjtelfti-oTJ^ 

i:Sn, ^<73jSfL8 6 a<Di»@«, STL8 6 btOIfigK: 
itLT^ft5^fffifc»^*tlTV5o ^CD3t?L8 6 b 
«s KgfTSSI?L8 6a<DMlc}g^nTV^c 

[0 10 4] H«g&M8 6©***»fcfett*#«»9 
o d fcfctfirrsffifctt, P3tttt<?5#ff;g|58 6 jbV £ 
^©rtWciflJfroTg^ffiLT^So #ftg|58 6«. Jft 
0. 8 (mm) ®ttS^#LTV>S„ 

[0 10 5] ®bfi|3-Y;I/8 8t>\ 

J%.1j&#tm8 6 vtftm&9 0 d iO^JC^DSCi: 
K<fc?K ittt»«8 6:|3<fctf#f*«8 6Vtf, a 1 2(75 
(B) U:^£tl3<fcMc, #ffig|59 0 dtottfLTm^tlg 
8t> gtPSI£*l3o ^Oit. fiSRfcf. *iJ0. 0 5 

k g/cmmmt.-zn2>o 

[oloe] mv, c<Dfrtni. mammtmmtit<D 
[0107] ctuc^o. -Y>*ft^ai<D*"r*ift»c» 

-3TJ17L8 6 afed;t>*8 6 b, ##:gP8 6 V<D— iffiffit 
#j^g&9 0 d fc©HHW*aCT»tHK9 2 tflffigS, #P 

[0108] ^ lt, mm=i^n,8 8^<Dmt}<Dmm % 

(MiSftSW^ #*g|58 6 V« s ^«gP«8 6©?H£ 

*«9 0d»c^»*nsci:i:aSo cftfc*?), PfcH 
SS9 2«EB:ttt8i:Sn3. 

[0 1 0 9] 01 31*. *56WU:«*#«BO»7 0SS| 
MM**?-. 

[0 1 10] 0 1 3 fcfe^Ttt, El 2{C^*tlS0!|-e 
«MttglW8 6»#»g|58 6 V<D¥-mffi£W7*#B 

9 0OSfM9 2«B8piS<DfflHfc:iSit^nS¥fi*# 

«»9odtjya»-rsct»c«feo, pffiK9 2^ii»f 



(9) 1#BH 2000-81 162 

#*gi59 3 v<Dmm<D¥-mm. #*»9 3 vie 

fciJSE3ft«l#tt<OOg|59 3 VS#, ^n^ft. /^l/ - / 
*f*g|59 0' O#l*9 0' dafej;ff9 0' d bic^ 
»SnSCi:fc<fc9> PffiBS9 0* b n*«« 

[0111] §£«g»*9 sfejctf/vi/y^gpg o* ;<d 
iiK§gk:oi,>T^ Hi zic^n^M^pratft^ 

/0 [0 112] /^ft9 0' CDrtffig|5€>ff^SI5fcti, 

»fib«S9o' b^M«nn^. INUK9 0' b«, 
3 vco— sssst j; oa^wtca^ns^ffiffiQ 0 ' d b 

[0 1 13] j#ttSS&9 0' b<0— iBOrtfflffitcav fflffi 
0^n^#ffig|59 0' d ajb^ricStlTt/^o ##SB9 
0 " d alt figP 9 3 V S 0#^ffiO^JgatC>^fSLT 

20 [0 11 4] ;^7"**9 0' cD#^gP9 0' d 

b commit. §ttt§i$»9 3<o—^<Dmmi^mm^tix 

^(DMmcD&mfL 9 3dfc«'M * H» 90' a *m 

[0 115] ZL©*3*mi«k:«fc»), HtK»|*9 3©# 
ftg£9 3 VcD/ia^*#:gB9 0»#iggP9 0 ' d afcj; 
9 0 * d b lc«t-SSSft6®M*^H 1 2 t^2hS«9fc 

[0 116] ^S*|)«<0t,fc^ «3-f;V88^ 

#7J###gB9 3 Vi:#&gP9 0 ' daWtf9 0' d 

*9 3V<^ 01 3 -/£ttifiT*^ £ *l£ <fc ? tC , 
S159 0' dafeitlf9 0' d blcftLT^g^fc, 8tPB 

[0 117] CttJcfcDx •Y>^7b^E[lcD^-r73lRltc^ 
oTjg?L9 3 a4o<feO"9 3 b, #«:gP9 3 V©-«Si: 
#^g|59 0* da*W90' d bil^fW^ICTl 

40 [0 11 8] -f-LTv ««3-Y;l/8 8'\<3Q*7J«D«I&^ 
ff±«n5«*, #^gP9 3 Vtt, Kttffi&9 3©JHt 

SfeJ;tfffl»SP^#ffi3P9 0* d a*-iff9 0' d bt 
S»$tiSCiii;^:5o cnicfct), PHSSS9 0* b« 

[OH9]Hl4tt, *^a^C^§#«BcD^8Ci* 

[0 1 2 0] 01 4{CfcV^T«. 01 2\C7Ts-£tl%,mV 
(il«3«8 6 0#*g|58 6 V<D¥«ffii:/^l'-/**a5 
50 9 0 CDPtoSS9 2 (D@aPSS©fflWtvStfe.tt^¥ffl*# 
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#f*j§|59 4 VcDMHOTSffi, *5<fetf, ##§|59 4Vfc 
fe^^.ra^it«(D[!ig|59 3 V ^tl^'tk /VI/ 7* 
&SI39 6cD#*g|5.9 6 d a*3<fctf 9 6 d blcmmZftZ, 

ctfccfco, j#ajs§9 6 b-tfmm-znzmmfsnzo 

[0121] IK«g|5«9 4t5<fetJ ; ^;l/r*#g|59 6©1 

[0 1 2 2] W7*fc9 6<Dftm%$<Dt$5)ima,±, B 
M9 6 b^M*nt^«„ »{±i8S9 6 btt, Jrt^W 

-CTlC<fc«3S^»fcS^tlS#tfffl59 6 d btSUPL 
t^S. #^gP9 6 d btCtt, QSP9 3 V S CDjSttSIW 

[0 12 3] PffiS§9 6 bO-«CDF*3fflBtca, OTKD 
£ti;fc#JSg|59 6 d a tlTt^&o #*g|59 6 d 

a li, ftg!59 4 V S <D#Mf«(9^iaiC^jSLTSl&t> 

[0 12 4] /^l/^*#:9 6<Dft®M9 6db© 

lltB, MttaPM9 4©-73<D«iffijb^S$nT^-© 
4fMffi(D£-M7L9 4 dfc&U^-y hg|59 6 atfjf A^n, 

[0 125] COl&v&mmc&Q, )K«g|3*f9 40# 
#:g|59 4 V©/VP^»g|59 6 9 6 d a 

9 6 d bicfiirzmmmmtim 1 2k^£ti3WcitL 

T*6tAi:^:ScOT-##g|59 4 VO^gfltt^S^cl 

[0 12 6] frfr3«/£<D&i:T\ mMxJ)V8 8t\ 

fttltfft»1&9 4 V£4?mm9 6 d a*5<fctf 9 6db£ 
<Offllc3iV2><ltlc&9, ^«g|5«9 4fc<fet;##:ai59 
4 Vitf, 0 1 4 £-/&iligre^Stl.3 * ? fc, #&gP9 
6 d a*5<fc?>*9 6 d bfcfcfLT^SglSt, HtPS^nSo 
[0 12 7] CftSCfcO, -<V^^Rl(75^-r*|nl}C?Q 
oTMJL9 4 afe-fctf 9 4 b, #MfcgB9 4 V<D— «B£ 
#&g&9 6 d a$s£Zf9 6 d b ^©Pifffl^SCTPmSS 
9 6b£3f5£fi, MmZtlZC tt&Zo 
[0 12 8] ^LT, ®Ma^)V8 8^XCD«^CD«^ 
#lh£tl&i§1^ ##g|$9 4 i«gW9 4 <D#ft 

*43<fcOW^CDffi^fc<fc'3#i!)5tl, ^<£>flg|39 4 V 
S33£T3mmi®tfijfm$\l9 6 d a:}3,fct/9 6 d bicmm 

stisctmo cwa!), ^ta^9 6 bitmvm 
[o 1 2 9j hi 5«, *&wimz#mw<Dm9<Dm. 

[0130] ±j&<Dm 1 2\cmznmmt, wmm® 

8 6&>%)\s7*W9 o\c&w%mm&9 2<D-?s<om®> 

9 8$S&Tf lOOtf, ^t^tU SEfflgg 1 0 2 d<DW73 



(10) ^ffi 2 0 0 0-8 1 1 6 2 

[0131] I 0 0U*.ifx itttWKV^ 

ttcJcD, «*^g\li££j2. 8 (mm) , mXtStt 
mm 2. 3 (mm) t?#6*XS 0 ifc, /<C;l/^*#:l 0 
2k:fetJSR1Bf«3 8 VHt»^SnSW»fctt, ®^ 

3-r;v i o 4 arasftstts u 1 o 2 h«s 

tlt^S. 0 4tt, IBS 4 0 ((im) CB 

/o : j&wKmiEE 5 o v) (ommtm^m^. 
a. am<D&mmimvm£*%!mRmi9 8*3&& 1 

0 0*VVl-y*# 1 0 2 KfcvLi&j^Sftfc^ U >y 

«§io2h icmzmtbtiz* mm.=i^)i i o 4 

[0132] / VI/^** 102 <Dftm%$<Dfp9iMlcl£. 

mmm 1 o 2 d #<»j*3ftTvs. »ais 1 02 ait, 
e vcd-smc * f?a»cs^ns#«gp 1 0 2 e lc 

[0 13 3] Sfc, PttiKl 0 2 dCD««. 

0 0 V<D- SSSfcJ: DS«WfcS^n5#*g|5 1 0 2 f 

[0134] 1 0 2<Dft&M 1 0 2 e ©II 

tea, im^gisM 9 8 ©-^<o*isffi*^gE^nT^<D*ia 

©#^3L9 8 d £#D<>y fSP 1 0 2 a»X2tl, 
JO 1 0 2 <D#J*gC 1 0 2 f ©JBffllcau I««a5# 

1 o o<D-ft<DMffibmmznTz<Dmm<D4mii i o 

0 d(c#'J^-y KSPl 0 2 btmAZtls ^Lfc 
[0 13 5] M«a509 8tM«SWl OO ttt, SV^ 

u ^ttaB^i ooo«flftt«ts. fib. 

9 80#ftg|59 8V ©««CD^i:IR«ia^f 1 0 0©#P 

i o o v«««o^riftfci*sv^k:aWft*c«[fl:«n 

40 [0136] #tt^#-r«M«95M9 8«, mm.(om^ 

9 8 afcitf 9 8 b**n€*VS*!L'T'irr'S«E^*tt 

7i7^ h^8 oafi%#t?7k*{fc;Sft^;i/3ri>i:(D 

9 8 afe«fctf9 8 btt, ^tl^tl, P3JS*l^{c^oT« 
i?4x5iii:lc<t?), PtfJISl 0 2 d<D— «*^-rs 
fe<Dt£*U ^©jl?L9 8 atDlft^tt. 3?L9 8 b©iS 

50 [0137] W9 8 <D®<pf&®icmf&&mw 1 
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0 2 e KStflfirrSSlCtt, P3tt«cD##:g|59 8 VW> 

[0 13 8] frfrS«J&<D& tX\ BMaJfr 1 0 4 

T> jT^^#*S|59 8 Vt#SgB 1 0 2 e #{* 
g|5l 0 0 Vt#J^gRl 0 2 f ^^tc^C^C^tc,}; 
§i«g|5fcf9 8fcJ;t;#{*gi59 8 Vi:. BStfgBfcf 1 0 

ofc.fca^&gpi oovi:^ SWc3[£!it2ti5<fc'5 

tCs us© (b) ic^kztizx.?^ ^-n^eti, #g 

g|5 1 0 2 e *5<fctf 1 0 2 f iCttLTP/rSSggt, gtH^tl 

fcf, ®m£. 150.15 k g/cm J US i:£txfc 0 
[0139] cnic&o^ -fy^if^(o^t^m^ 

oTjt?L9 8 a*5<fctf 9 8 b, ##:g|$9 8 V 
#f*g(S 1 0 2 e fc<75Ri^^3iCT^tbf§ 1 0 2 d fcfllT5£ 
m&-£nZ,££.1blcmiLl 0 0 afe.fct/ 10 0b, 

##:gp i o o v©-sat#ffigp i o 2 f tommzm 
[oho] ?■ lt. 1 o 4 ^\<omt}com^ 

tt»±2n%t§^ #ftg|59 8Vfci\ 01 5<D (A) 
S?n> Sft, #f*g|S 1 0 0 V^imgW 1 0 0cO#tt 

jjic&o&mztx, ^co-mmti^m^ 1 02 ftss 

mcttft^ ctitJ;^ ^t±JS§ 1 0 2 d 
[0 14 1] m-oX, Wf\m\ 0 2 dCD«S^<feDBtSI 

}cF#[«Si:2nSc:i:i;&So 

[0 14 2]Hl6tt, *^^5#«MC0^1 0<D 

[0143101 6{Cfet,^ti, P3fm£g|53 8 VH<£>F*3 
filtKff^tlS^VV^ft 108t, 1 0 8 

<D^&m<»fom\z.mft>t\z>wm&\ o 8 aicmxtzti 

SWlgM 1 2 B*mtZ>-f^>i?* 1 1 2£:, ff&gB 1 1 
2 B©>M>y hg&l 1 2 r ttf>Ltbm^n^>Pi^<D 
##1 1 0fc£#A/?#Mj5c;*nT^So 
[0 14 4] /V^*»l 0 8«U fltRfcf, GdTtfef, it 

m^^mmm^-r^m^y h*^»©8 
5ss%-s-s*xs#u yu^iyyt^m^mxMmmm 

n^tl, *9l. 2 (mm) ,191. 6 (mm) <t£tl 
So /Vl'7'*f*l 0 8lC*5lt§R®gP3 8 VHtC 

^snsgp^tca, am^-on 1 4^#S*txS'J 
^^«gp i o 8 h^jgj^nT^&o a^n-r^ 1 1 a 
it, ii4o ( m) (B±i.mmm ■ mmmmwmm 5 
ov) <Dmmmnx&m£. ®.%}<Dgmmttmxv >■? 

ttgfl 1 0 8 hJc#£lW6tlSo BSSn-f-;l/ 1 I4tt, 
So ft^n-OH 1 4 'J-K»l 14a?/r 



(11) W&Z 0 0 0-8 1 1 6 2 

20 

nSo 

[0 1 4 5] /^;l/y*#:l 0 8», llXfyl- 

X$i (IW8 0 0 0) Sfcti^-VD-Y (31*9 0 
000) £J§t,\ ^fti:LTtiv STfST-rSt©© 
W«iJAax^^TO3i{e<fc 9»S«£\ z<vmmjj&& <0 

|n|±"f"So 

[0 14 6] /W^ttl 0 8©rtffigR©>£*m;:«v 
SfffilS 1 0 8 a»-WBlPbT^So gfttiK 10 8a 

<D-^<7)rjp^©aHca. #»i 1 o^as?w^^ 
;o *ns#^gp 1 0 s btf&i&ztiT^z. 

[0 14 7] ffimmi 0 8 alC»A*nSttgPl 1 2 B 

^tti.77>i'> 1 1 2«, mmum. «*tf» #*j 

T-b^-;H?^^tlTt/^So 1 1 2<D<ttgB 

1 1 2 B0ftMffi£#fflfg 1 0 8 a<DfHf%fflt<r>mic 

it, w&<DWMi)m&ztvc\<^ a y^^ti 12© 

ttgiSl 12 Blc*5^S-73(D«|5tc^6tlS'J^-y h 
«5 1 12rtt, 1 1 0<©S?L 1 1 0 aicm A2ftT 
1 Otc^bfe^StlT^So Sfc, f^yJ^ 
1 1 2<D»g|5l 1 2 Bfc*3^S-7a<DSg|5{i:S^6tlS 
20 R«g|5l 1 2 A tctt, RJS#ftfc»oT«$C<D 1 12 a 
jWt^SftTl^So 

[0148] P3ii««>##:i l o«. m%-&. mmo 

h^8 oaa%-g-t?7K»fc:S{fc^;i'rfAi:© 
[0 14 9] ^SlWfiSc^^tTv BWn-OH 1 4 

r, Jr^^#ftgi5 i i o tnmm 1 o 8 btoratc&D 
o^^gpi o 8 bfc^LTm^sggi, imz txSo * 

{J, 190. 1 3 k g/cm 2 mS.t-$ftfCo 

[0 1 50] cmc£*), -<>?t>Wfc$fll 1 0CD-SS 
ffii:#*g|5 1 0 8 b t<DmM%mVXBtii& l 0 8 a t 

[0 15 1] fit, MSn-OH 1 4-\<om.tl(D^m 

*w±^ns#-a-. #t*gp i i o >r >^<Dffi*ic * 
ommsn, *<D-mmtmmwn 1 loic^snsc 

ilt^S, C*UC<fcD. gpmSSl 0 8 a«Efltt«i:€tl 
40 [0 15 2] &:fe\ #1*1 1 0*«, 

mc * >omm^ntcm^ ±mcom\J]*m^xMmz 
ff^ctfeBrftg-efeSo 

[o i 53] ii 7a, *mwim%#m.w<Dm 1 1 <d 

*M^J*^-To 
[0 15 4] **3, 0 1 7 (Cfet/^T. 0 UC^^tlSP 

ic&^xm~£zn%mmmmiz^xim-~<Di8^tt 

[0.1 5 5] Hi 7}ct5(,^T«. P3«a53 8 

VHrttC^SnSlRS^— X 1 3 0$5&Z? 1 3 2 
50 Hm / T-X 1 3 2 ©PmP 1 3 2 bWP^ftlJW^T'?^ 
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» 1 3 6 *(0*^$miffitti 1 3 6 

n> ^(Dmmm^im'r-x 1 3 o^mmm^n 
%mviffltt4 4 1, irs^-x 1 3 zm^mzn^m 

CO 1 5 6] «HBMr-Xl 3 0*5<fctfl 3 214, £j£tt 
S#*U W*tf. J^©*«X7-:/UX*m (KSF 

-xi 3ofej;tfi 3 2«± x ^^(ommca^mtn 

[0 15 7] **M«fcteV^Ttt, iKS^-X 1 3 0£> 
<ttf 1 3 2 0«Hic» LT. 9 5 0flre*ffi«U8M« v 

«ff*?J2~4 (|im) IST?f7nya-hfti5 

[0 15 8] IR^-Xl 3 0*5<£tf 1 3 2 H\ -^cDX 
"7 1 3 0 f i^V^gPl 3 2 fMB^lCX^ 

6 0 : ffiT«cGH) &C<fct>. 10 0 (v) . 6 0 
(A) > 3 0 C#* S) 0*ffT3«»f7f»*S*lTifV 

So 

[0 15 9] iRS^r-X 13 0lt *<E>i£*3M<:, @1 
^AS£§1 3 0 a*fltt^ 0 iRS^r— X 1 3 OCDrt 

awca. #AJK&i 3 o a&mmmtcfiisTi&mmtts: 
[0160] mxmtA 4<D^*&mcMmmz&*)-m 
( k m e o mimmmm) x^mmmc & o 
n-ftu fw*.fcf, s (mm) £2ns 0 #h*i 3 6<offi 

8m^ntt^ 0 1 3 8&, JrafiSg^cJ; 

[0 16 1] Kftffitt4 4fcfc, #tt^*S1lfflif:7 

xXbyW77Y F\ f7Dy&H*Wt^§o 
[0 16 2] Sfc, dTA»»i:LTtt. 7y*rfA, IS 

[0 16 3] JKtt«W4 4#U>1MI. ~y*vk fflft 



(12) #12 0 0 0-8 1 1 6 2 
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[0 16 4] 3 6 i: 1 3 2 BOTOffitCD 

PliclWit/ti^ r»j «jR«*fflT?*ai^'»& 

4 4 * 7 ^ ;l> * - £ L X mm t T S C t h ft 
So Rtt»»4 4 0ajL*4W±8 0*« Cii 

Ktt«# 4 4 * 7 ^ )W - 1 LTmm?% c 1 t wrae t 

[0 16 5] AggPl 3 2 Aftcfctf/jNgSP.l 3 2 Bfr£> 
ftSiRS^—X 1 3 2<0rt»te*»S*fH»'i 3 2 Afc: 

1 3 evmrnzmfctMn 1 4 2^otko 

BCrm^n-Ol^tf ^1 3 4*nE*tiT^*o , .".-a>f;v 

vKtf>i3 4ti, ey^tf, tfvvfcyx^ttmizi&BZ 

4 2tfKSftT^So a^MKvi 3 4ii, x^-> 
3fi»»»J«^LT*a»l 3 2.Ak:»XSnHSafftT. 

n-OWStfvi 3 4^ JfXftx 1 15t 

20 x3mmunznrco 

[0 1 6 6] lRS^r— X 1 3 2<D'bW8£l 3 2 B\C$5if 

>T^4 2 35«I?tin^t^t, 7^y+> 1 3 8^ 
»Snt.^8o ffoT, JRSy— X I 3 2C0/jNg§Pl 3 

2 Eicmf^mm^ma-r^mmni 3 2 b^BRS? 

[0 16 7] -7j, l«3^;l/4 2*«ft?tl5i:,t, ■ 
01 7 k:— ^«BT?^n«J:-5tC. #f*i 3 6*5<fctf 

50 1 3 8«P1 3 2 blCj*.bT«tS» , r*2: t 

[0168] fet, Mm?^7£ztt%&mw&. m 
nffi^-fv^^pffln 132 b^/rbT^wo^T^ 

lc»oT»tasnSCfctftSo W^Ltf, 1.1 (at 
m) <D&l3tfftm-?Z>*>'Z<Dm&, W^;H2^ 
®H2*Xfc££ (BSMM2 5mA, iWl 0 

v) . jyvmmt, m%-&, 3mi/si«i:?n 

So 

[0 16 9] c^*'9ic«W*ft*ti:fcJ:-0.-,'^^- 

[onoiHis^ *$%mim%>&mm<Dm 1 2^ 
[0171] 01 7^sn5ii i<?>*saw<:«5v^T 

50 [0 17 2] ftfe. 01 S^tDl/^Tii, 01 7lC^?n 
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[0 1 7 3] HI 8lC^-£ttZ,miCtS^T, X 

1 3 oort»cfe^§3gA}ii§i 3 o<Dmoi&(omm 

4 214, ®^n-r;b4 2^a^nfci:*, S^tcM 
»§W4 4fcJ;t>'#f*:l 3 6<D^SP^^2n, 
fflgS 1 3 0^3Sifrst<Oi:$n^o II 8tt, 
P«gi5»4 4*3<fetf##: 1 3 e^^gPjbV^-y^V 1 4 

2 *c>t»fLi$PiLfctt»&^-ro 

[0 1 7 4] *fc, #&1 3 6©ffi^Oi^Sft;§>/W 
^> 1 4 Otis 0 1 8lC:fcl^T, mm 1 4 2^IDTiS 
nttSS-f>^^^gP{c#<X'J -y h 1 4 0 a^ftT^ 
5o m^HBSr^nrsX'J >y > l 4 0 a<D-aSffl!K4, ¥ 
S^IrJ^^oTXU y h 1 4 0 a©W*^ifflP 1 3 

[0 1 7 5] C<D£?&«j£lc:fc^T, B^3-T/W 2 
tfmMZftT ^K^tiz, 4 OjWR^-X 

1 3 2©/Jvgg|3 1 3 2 BfcfctfS^ffiffilcMSg^tV 
O, A7^>14 2(t §£«gW4 4*5j;D*#{fcl 3 6 
CD^gMc»LTlgtS§2*lT^So fifoT, SIAilSS 1 

3 o a^m^xmK^ntc^y^^ 113^^4 z# 
mm^nx^a^mm, mm 1 4 2*>£zfxv -y m 4 
0 a, jpttip 1 3 2 b^fflcrm^a. SMitifffl^ 

Co 1 7 6] -73, mm=i^)V4 2i$mm.znrct%, 

frWl 3 6*^|^_h^6>t\, i«gW4 4*3<fct/##:l 
3 6©^gP*\ /W^Vl 4 2fcMSjg£tl, fro, 
«y*:v 1 4 Ofr, iR^^r-X 1 3 2CD/jNggm 3 2 BlC 

CO 1 7 7] t£oT, SSABSgl 3 OatilSf?^ IR 
f^-X 1 3 2rt«Si-Y>^tt, mmo 132b%I 

c o 1 7 8 ] 0 i 7 ^.fctfia i 8 icis^-z, 

SP«4 4:fc4;tf##:4 614, -mt2tlX^Zt>\ frfr 
%micm<bt\%Ct&<, IK«W4 4*5<fct>*#«:4 6 

^fiM^j* ti2>mmx&t\i$ftmx&-D x & * v > 0 

CO 1 7 9] 3,fc, ±M<DMK:|3^T14, §l«g|5«4 4 
tfffl ^ tife t>\ &-f L & c CD J; 5 £ &S14 & 
<, 09*.fcf, §ltt§W4 4<Dttfc>0lc, n-Y^X^UV 

CO 1 8 0] 

-m^Bm-^m^m t suss n§ 1 1 *> teat 

*f£, «SScDJ9H»{:ESn#«c»c|H!l5l!«f^*ff'b , e'*« 

*Htu * u < /Nsnt* h s c £ # * s . 



(13) 2 0 0 0 — 8 1 1 62 
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co i 8 i] mtc, mttmt£f?&tz~tmmcs-% 
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